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ARMY-NAVY PRODUCTION AWARD 


A token of the unity of our work with 
that of many others striving towards 
the victory we all hope soon to achieve 


Every member of the Davis & Geck organization 
regards the Army-Navy ‘E’ pennant, now flying with 
the Stars and Stripes over our building, as a signal 


honor which we must and shall continue to merit 


D & G SUTURES ...THIS ONE THING WE DO 


EYED NEEDLE —A doubled 
strand of suture must be 
drawn through the opening 
made by the needle—hence 


causing undue tissue injury 


io MEET varied situations 
where minimized suture trauma is 
desirable, over one hundred D&G 
Atraumatic suture-and-needle com- 
binations are now available. These 
range from delicate nerve sutures of 
size 8-0 silk to sturdy obstetrical 
sutures of size three catgut and in- 
clude extremely fine strands armed 
with needles at both ends for con- 
venience in certain procedures. 
The practicability and conveni- 
ence of these products has been 
demonstrated by a constant increase 
in usage. Davis & Geck, therefore, 
has extended the Atraumatic princi- 
ple to a wide variety of products for 
use in general surgery as well as in 
the specialties. 


The needles are of high quality 
steel, tempered against brittleness 
and resultant “snapping”. Patented 
construction provides a sleeve of ex- 
ceptional strength which will not 
bend or break; the method of affix- 
ing insures positive anchorage to the 
suture material—it cannot pull out. 
All curved needles have a flattened 
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area to prevent turning in the needle 
holder. 

Each special purpose suture has 
been developed in collaboration 
with recognized authorities and rep- 
resents the consensus of professional 
opinion in its particular field. 

In addition to the long list of 
Atraumatic suture-and-needle com- 


needle and suture, as shown, 
‘have practically the same 


| diameter— thus a minimum 


ATRAUMATIC NEEDLE—The 


_ of tissue injury is produced 


binations specially designed for 
specific procedures, the D&G line 


presents a comprehensive range of 
non-needled sutures. These include 
catgut, kangaroo tendons and bands, 
ribbon gut, Anacap silk, Kal-dermic 
and Dermalon skin and _ tension 
sutures, and the various other non- 
absorbable materials. 


D&G Sutures with Atraumatic Needles 


INTESTINAL THYROID TONSIL EYE HARELIP 
CLEFT PALATE PLASTIC NERVE ARTERY OBSTETRICAL 
CIRCUMCISION URETERAL RENAL 


Description and prices on request 


*D&G Registered Trade Mark 
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SAFER than non-boilable catgut because heat-sterilized after the 


tubes are sealed .. . tubes may be boiled or autoclaved to assure 
absolute asepsis of their outer surfaces. 


MORE CONVENIENT because adaptable to any operating room tech- 
nic . . . quickly prepared for use, as required, along with instruments 
or dressings . . . flexibility readily controllable to any degree. 


These advantages, always important, assume special significance today 
when surgical personnel and facilities are under extraordinary pressure. 


Catgut 


Claustro-thermal Sterilization is an Exclusive Davis & Geck Process 


3 
N ~ 


AMERICAN JOURNAL OF SuRGERY* Marcu 1943 


A Masterpiece of Painstaking Accuracy 


Encleshymer and Schoemaker’s 


CROSS SECTION ANATOMY 


While not new, this extremely practical work has long been recognized 
as invaluable in its presentation of 113 cross sections of the human body, 
4/5 life size, taken at various levels through the head, neck, thorax, ab- 
domen, pelvis (male and female), and extremities. 

The surgeon, the anatomist, the teacher, the student and the clinician 
will find in CROSS SECTION ANATOMY, practical diagnostic and 


surgical data and illustrations which are valuable in supplying a visual 
picture of anatomical relationships. 

Now available in thin paper edition printed in 1938. 216 pages. 130 illus- 
trations. Price $10.00 postpaid. 


Order Now From Your Local Bookstore or 


D. APPLETON-CENTURY CO., Inc., 35 West 32nd St., N. Y. C. 


The American Journal Surgery, inc. 


Reg. U. S. Pat. Off., Nov. 3, 1936 
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AS WELL as In PEACE 
* 


“Intravenous anesthesia has been proven to be a valuable asset in the arma- 
mentarium of the anesthetist in peace-times, and it should offer some important 
advantages to military forces, both army and navy, operating actively against 


an enemy.” 
—Lieut. Richard B. Phillips, Medical Corps, United States 


Navy. The Military Surgeon, 87:301, October, 1940. 


* 


Evipal Soluble is quick acting. The usual total dose of from 3 cc. 
to 8 cc. of 10 per cent solution (or 6 cc. to 16 cc. of 5 per cent 
solution) gives satisfactory general anesthesia for a wide variety 
of surgical procedures. Recovery is generally prompt and a 
smooth postoperative course is the rule. 


Evipal Soluble is non-inflammable and non-explosive. It is easy 
to carry. Only simple and compact equipment is required for its 
use. Solutions can be made up quickly and are administered 
with ease. 

Evipal Soluble is supplied in ampuls of 0.5 Gm. or 1 Gm., with an ampul of 


sterile distilled water. Also in ampuls of 0.5 Gm., boxes of 10, and ampuls of 
1 Gm., boxes of 10 and 25, without distilled water. 


EVIPAL SOLUBLE 


“Evipal” Reg. U. S. Pat. Off. & Canada 
Brand of HEXOBARBITAL SOLUBLE 


ACCEPTED 


MERIC, 
ASSN. 


WINTHROP CHEMICAL COMPANY, INC. 


Pharmaceuticals of merit for the physician 
NEW YORK, N. Y. ° WINDSOR, ONT. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T-: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puanegur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
cery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, inc. 


49 WEST 45TH STREET - NEW YORK 
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A PEACETIME DEVELOPMENT— 


ASSIGNED A MAJOR ROLE IN WARTIME 


HEN introduced a few years ago, the G-E 

Photo-Roentgen Unit was acclaimed a most 
practical solution to the problem of conducting mass 
x-ray chest surveys economically—yet efficiently. For 
this unit, by the method of direct photography of 
the fluoroscopic image, made it feasible to use 4 by 
5-inch instead of 14 by 17-inch films—at about one- 
tenth the material cost! 


That hospitals, tuberculosis associations, city, county, 
and state health departments had long awaited this 
development, was soon evident, for today G-E 
Photo-Roentgen Units are fulfilling important as- 
signments in all sections of the country. 


And, as though this development had been timed 
for war-time service, G-E Photo-Roentgen Units 
were installed in scores of induction centers shortly 
after the Selective Service Act became effective. Thus 


the U. S. Army Medical Department was quickly 
provided with a practical method for obtaining re- 
liable radiographic records of millions of men— 
upon entering, likewise upon their discharge from 
service. 

Interesting are the predictions of how medical science 
will further extend the use of these facilities in the 
peacetime to come, with results ultimately benefitting 
all walks of life. 

Thus the considerable time and effort which a devel- 
opment of such far-reaching possibilities involves, 
again has proved fully justified. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILL., U. S$. A. 
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@ Contrast the two pictures above! They tell a significant stery. The 
upper one is a shot taken in the Weck plant during World War I — when 
the workmen took time off for a picture. The lower one, is just one small 
corner, a close-up of one section of. the several floors of Weck’s plant 
during World Wer II. 


YOU — and this applies equally to all of us too — must buy bonds and 
more bonds, that Uncle Sam can with the least tax burdens pay for all 
of this high-speed production not only of armaments but all that goes 
with a ten-million-man armed force. 


CRODON | 


‘The Chrome Plate 


Weck is proud to play its part in supplying the vitally necessary surgical 
instruments, of course, but we repeat: YOU MUST BUY BONDS... 
AND MORE BONDS. Weck work wins wars, and so does the work of each 
of us but bonds provide the wherewithal. 


Edward Weck & Co., Inc. 


Manufacturers Surgical Instruments 
GICAL INSTRUMENT REPAIRING + HOSPITAL 


= ° 
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HIGH 
POTENCY 


ACCEPTED 


Brand of Benzyl -Trialkonium Chloride 


CHLORIDE 


Trade Mork Reg. U. S. Pat. Off. 


LOW 


A HIGHLY potent germicide with a low tox- 
icity index is realized in ZePHIRAN CHLORIDE, 
cationic detergent and germicide; a mixture of 
high molecular alky]-dimethyl-benzyl-ammoni- 
um chlorides. 


In an evaluation of germicides for clinical use 
by Hirsch and Novak* using the phagocytosis 
inhibiting technic for determining toxicity, 
Zephiran Chloride was found to be germicidal 
in a 1:3970 concentration sterilizing infected 
blood completely whereas the phagocytosis in- 
hibiting concentration was shown to be 1:3370. 
The toxicity index of Zephiran Chloride thus is 
0.85 as against an average of 5.2 for 70% and 
95% alcohol, and 900 for tincture of green soap. 


© 


CHLORIDE ... Germicide for Surgery, Obstetrics = *Hirsch, M. M., and Novak, M. V.: Eval- 


uation of Germicides with Relation to 


and Gynecology, Urology, Dermatology, Eye, Ear, Nose and = Tissue Toxicity, Proc. Soc. Exper. Biol. 
Throat, Sterile Storage of Instruments. and Med., June, 1942. 


WINTHROP CHEMICAL COMPANY, INC. SUCCESSOR 


ALBA PHARMACEUTICAL DIVISION 


WERICA, 
u _ASSN. 
@ A WETTING AGENT 
@ HIGH TISSUE TOLERANCE 
PENETRATION ABILITY 
JEMOLLIENT EFFECT \ 
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from one of more than 400 published papers 


“Greater refinements in methods of 
inducing anesthesia should materially contribute 
to a lower mortality in chest wounds in this war. 


Intravenous anesthesia, such as pentothal, will 


be-of value as will greater refinement in 


intratracheal anesthesia.” 


Ambrose L. Lockwood, D.S.O., M.C., 
M.D., C.M., F.A.C.S., F.R.C.S(c). 
Toronto, Ontario. 


Surgery of the Chest in War. 


Jour. of Thoracic Surgery 
Vol. Il. No. 6, pp. 634-642, Aug., 1942. 


REG. U. S. PAT. OFF. 


[Sodium Ethy!-(1-Methyl-Buty!)-Thisbarbiturate, Abbott | 


Descriptive literature 


will be sent upon request. 
Address inquiries to 
ABBOTT LABORATORIES .~ North Chicago, Illinois 


‘ 
— 
4 
/ 
/ 
/ 
| 
| 
\ 
\ 
E 
. 
\ 
pA 
fo) 
y 
e 
AE 
i 


10 


It’s the “plus,” the “beyond the or- 


dinary,” that counts heavily 
in any medicament, for upon 
it may depend the difference 
between partial and ade- 
quate success of treatment. 
We believe that Gelusil 
has brought such a “plus” 
to the alumina gel treatment 
of peptic ulcer, because the 
alumina hydroxide of Gelusil 
is non-reactive and therefore 
does not form astringent chlo- 
ride with the hydrochloric acid 
of the stomach. This quality ef- 
fectively reduces the hazard of 
constipation usually associated 


WILLIAM R. WARNER & COMPANY, INC. 
113 West 18th Street - - New York, N. Y. 
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with alumina gel treatment. 

Further, there is prompt, 
more sustained antacid action 
afforded by the combination 
with magnesium trisilicate. 
And any calcium and phos- 
phorous robbing tendency is 
compensated for in the make- 
up of Gelusil. 

A request on your letter- 
head, addressed to our Pro- 
fessional Service Department, 
will promptly bring a liberal 
trial quantity. Gelusil is avail- 
able in bottles of 6 and 12 
ounces; also in tablet form in 


boxes of 50 and 100. 


THE SYMBOL OF 
PHARMACEUTICAL 
EXCELLENCE 


OMNIS ORBIS 


WARNER 


ESTABLISHED 1856 


| 
ZA 
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‘TH course of the patient from the onset of 
illness through the pre- and post-operative 
periods is often fraught with hidden perils, the 
avoidance of which demands the constant vigi- 
lance of physician and surgeon. 


Aminoids, a protein hydrolysate product pre- 
pared by enzymic digestion, contains all the 
essential Amino Acids so necessary— and irre- 
placeable by carbohydrates or vitamins—for 
the repair and healing of tissues and wounds, 
and for the regeneration of hemoglobin and 
plasma proteins. 


Practical and economical for daily administra- 
tion, Aminoids is indicated as supplemental 
therapy to plasma transfusions for the constant 


maintenance of a positive nitrogen balance. 
Aminoids is readily soluble, palatable, ex- 
tremely well tolerated and readily adaptable 
for tube feeding. Since it contains no drugs 
the physician may safely regulate dosage to 
meet individual patient requirements. 


Aminoids (Chocolate flavored) can be given 
in water or milk. Aminoids (Plain) is soluble 
in any type of hot or cold liquid: water, milk, 
tea, fruit juice, meat and vegetable broth, and 
can be mixed with hot or cold cereal, etc. 


HOW SUPPLIED: AMINOIDs is supplied in 
bottles containing six ounces, either plain or 
chocolate flavored. 


Aminoids 


A PROTEIN HYDROLYSATE PRODUCT 


For Oral Administration 
THE ARLINGTON CHEMICAL COMPANY 


YONKERS 


NEW YORK 
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(Squibb Calcium-lron Capsules) 


<——— 800 U. S. P. XI UNITS ———> 


< 


| DAILY ADULT ALLOWANCE> 


VITAMIN «VITAMIN VITAMIN: NICOTINIC VITAMIN VITAMIN 
A 8, ACID 
FLAVIN) 


CHLOROE) J 


i 


SHADED AREAS SHOW @e@2 4 PARGRAN-M 
PROPORTIONS SUPPLIED 2 PARGRAN.V CAPSULES 
BY PARGRAN PERLES 


UNTIL RECENTLY the chances were three to one against the 
American family getting enough of the foods needed for opti- 
mum efficiency and stamina. Now, with many foods rationed and 
hard to obtain, the odds are even greater. The need for a balanced 
vitamin-mineral supplement for use where food sources are 
inadequate becomes increasingly apparent. 

Pargran-V and Pargran-M save time for the busy physician. 
Based on the new trend in multivitamin and mineral therapy, 
these two products, as shown on the chart— 


e supply in proper balance the vitamins and minerals most 
generally lacking in the diet; 


e embody the recommendations of the Food and Nutrition 
Board of the National Research Council ; 


e afford flexibility of dosage—supplying vitamins or minerals or 
both—in %4, ¥%, % or the full recommended daily allowance; 


e provide the advantages of convenience and economy. 


Write now for complete information about Pargran-V and Pargran-M 
and for the new authoritative booklet, ‘Practical Nutrition.” Address 
Professional Service Department, 745 Fifth Avenue, New York City. 


E-R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


; 
: 
° : 
J 
a E E E E 
5 E 
| | : 
CALCIUM IRON 
4. 
“4 


AMERICAN JOURNAL OF SuRGERY* Marcu 1943 


45J 


NEMESIS OF THE U-BOAT is the 
blimp. Whereas the value of the swift air- 
plane in coastal patrol is restricted by its 
own speed, that of the blimp is enhanced 


by its ability to hover over its prey for 
long hours. The blimp has staying power! 


This contrast also applies to local anes- 
thetics. Nearly all exercise but a_ short- 
lived influence upon a chosen site. Eucupin 
is different. Its effect is not fleeting. It 
remains at the site of injection, causing 
prolonged anesthesia followed by analgesia 
for periods ranging from 24 hours to 5 days 
or more. Eucupin eliminates the hyperes- 
thesia that usually follows transient anes- 
thetics. Eucupin, too, has staying power! 


Literature and samples furnished on request. 


Supply: Aqueous and oil solutions for infiltration; 
dihydrochloride tablets for solutions for topical 
application; ointment and rectal suppositories; 
powder, base and dihydr ‘chloride. 


RARE CHEMICALS, INC, + Flemington, N. J. 


EUCU PIN 


Brand of Isoamylhydrocupreine 


For local anesthesia with prolonged analgesia 


“Eucupin” Reg. U. S. Pat. Off. 
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KLAR’S manufacturing capacity has 
been expanded so greatly during 
the past few years, that today we manu- 
facture a greater number of patterns than 
have ever been made anywhere before 
of Stainless Steel. These instruments 
represent, in beauty, utility, long life 
and economy, the greatest achievement 
in the highly specialized field of surgical 
instrument design and manufacture. Cata- 
logue will be sent on request. 
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HERE must be no compromise in 

the quality of Surgical Instruments. 
This is the platform on which Sklar's 
American Made Stainless Steel Surgical 
Instruments continue to maintain lead- 
ership as the finest instruments of Stain- 
less Steel made anywhere in the world 
today. 


Sklar Products Are Sold Only Through Leading Surgical Supply Distributors 


SKLAR MANUFACTURING COMPA 


38-04 WOODSIDE AVE. 


LONG ISLAND CIT} 
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DEMAND for medicinal supplies at 
the fighting front doesn’t begin at eight 
o’clock and stop at five. In war there is 
no forty-hour week and casualties must 
be treated at all times—day and night. 

Lilly employees feel deeply their 
obligation to produce a full share of 
essential therapeutic agents. Upper- 
most is the thought that machines 
must turn eight—sixteen—twenty-four 


hours a day to fill the needs of the allied Lute 


armed forces.~ 


BUY WAR BONDS 


ELI LILLY AND COMPANY ¢ INDIANAPOLIS, INDIANA, U.S. A. 
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Pharmaceutical Division 


Belleville, N. J. 


REG. U. S- PAT. 
BRAND OF 

cHLOROAZODIN: U.S.P- xi 
TOPICAL APPLICATION TO 
{NFECTED WOUNDS 

Write for comprehensive literature : 7 

and sample of this unique 

chlorine pactericide 
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CASUALTY TO 


CONVALESCENT 


on the 


RE-ASSEMBLY LINE 


NOTE TO 


@ Fracture casualties from war, train wrecks, 
or other major disasters may be effectively 
treated in relatively short time using the 
Roger Anderson technic. 


Surgical teams using Tower's New Univer- 
sal Frac-Sure Equipment can readily reduce 
and immobilize large numbers of fractures 
on an assembly-line basis. 


This type of immobilization provides safe 
transportation, early crutch ambulation, and 
minimizes usual complications of fracture 
treatment. 


The Tower Company, Pioneers in Developing 
the Dual-Half Pin equipment, now present 
their new Universal Model. There is a size 
and type for every fracture service. Special 
models have been developed for Army, Navy 
and Field Hospital use; also for Civilian Serv- 
ices. The above Kit, light in weight [less than 
20 pounds, fully equipped] holds complete 
Universal fixation equipment to immobilize 
25 shaft fractures of any kind. 


Booklet on fracture technic and equipment furnished on request. 


MILITARY AND CIVILIAN DEFENSE HOSPITALS: Tech- 


nicians available for servicing and demonstrating Universal Frac- 
Sure Equipment without cost or obligation. 


Sole Manufacturers and Distributors 


1008 Western Avenue 
Seattle, U.S. A. 
MAin 4443 
Cable Address ‘“‘TICSEATTLE”’ 


11 West 42nd Street 
Bryant 9-9251 


New York City, U.S. A. 


Manufacturing and Research Specialists in Fracture Equipment 


17 


F 
) 
A 
: = glucose 
blood from bank 
4 
SA! 
ti 2 ul Yj 
| 
| 
D 
| 
| 
\ 
1) - Ay 
TOWER CC 
\ 
U.S.A. 


18 AMERICAN JOURNAL OF SuRGERY * Marcu 1943 


A FENWAL SYSTEM 
INSTALLATION is 
‘measure 


These highlights are important — 


Enables the hospital to prepare their requirements at 
an amazingly low per-liter cost... cuts expense. 


Multi-sized Fenwal Container-dispensers and TEL-O- 
SEAL hermetic closures can be used repeatedly. They 
provide for safe storage under 29 inches of vacuum... 
indefinitely. A Tel-O-Seal fits any size container. 


The sterility of solutions may be periodically checked } 
without breaking the hermetic seal or contaminating 
the contents. 


Administration is made from original containers. 


Containers and equipment are designed to facilitate 
rapid, thorough cleansing. 


We invite your direct inquiry 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge, Massachusetts 


Send for descriptive 
brochure 


_THE SOLUTION DESIRED. AT THE INSTANT REQUIRED 


of safe parenteral fluids with mini- KO 
UNITS 


BURNS 


Complete healing after 7 weeks’ treat- 
ment with White’s Vitamin A and D 
Ointment, in spite of the local deleter- 
ious effect of frequent scrubbing-up. 


linical experience has definitely established the value of 

the topical application of vitamins A and D, usually in 
ointment form, to promote healthy granulation and epi- 
thelization in burned areas. 


Unlike coagulant therapy with tannic acid and its modifica- 
tions, the “‘cod liver oil method” of treatment has been 
observed to reduce infection, to destroy no epithelial ele- 
ments and to minimize the need for skin grafting. Further- 
more, it is applicable to burns of any area—the face, hands, 
feet, perineum, axilla or groin, locations in which the con- 
stricting effect of coagulant therapy contraindicates its use. 
This method of treatment ‘‘ produces more rapid wound 
healing than other methods—offers an effective method of 
treatment applicable to the most severe major burns of all 
types and superior in certain respects to other methods of 
local burn therapy, especially in third degree burns.””! 


VITAMIN A and D OINTMENT 


Supplies the vitamins A and D, derived from fish liver oils, 
in the same ratio as found in cod liver oil and in a suitable, 
lanolin-petrolatum base. The ointment possesses a pleasant 
odor and is free from excessive oiliness. At ordinary tempera- 
ture White’s Vitamin A and D Ointment will keep indefi- 
nitely without becoming rancid. 


Available in four convenient sizes: 1.5 oz. tubes, 8 oz. and 
16 oz. jars, 5 lb. containers. 


Ethically promoted—not advertised to the laity. White 
Laboratories, Inc., Newark, N.J. 


1Hardin, P. C.: Cod Liver Oil Therapy of 
Wounds and Burns, South. Surg. 10:301, 1941, 


WHITE LABORATORIES, INC. - NEWARK, N. J. 
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CARBISULPHOIL COMPANY 


DALLAS, TEXAS, U. S. / 
LOS ANGELES 
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RIB-BACK BLADES \, 
hold the spotlight of vd 
popular professional favor 


Under the pressure of emergency conditions, the com- 
bined superior qualities of Rib-Back Blades become 
increasingly important. Superior sharpness .. . cali- 
brated rigidity . greater strength . unprecedented 
uniformity . . . are distinctive features which definitely 
aid in achieving the surgical objective. 


Rib-Back Blade cutting edges are more durable, hence 
are capable of providing a longer period of satisfac- 
tory service. This means conservation of critical ma- 
terials as well as economy in maintaining blade 


consumption at a practical low. 


Your dealer can supply you 


BARD-PARKER COMPANY, INC. 
DANBURY, CONNECTICUT 


A BARD-PAIRIK 
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Three agents for preventing 


local infections with... | 
Lederle 
IN ETHANOLAMINES SOLU- 
TION (Pickrell) Lederle—extensively em- 
” ployed for the treatment of burns involving 
he CR 40% or less of the body surface—contained 
ee! in a solvent well adapted for diffusion into 
P 
superficial tissues and ideally suited to ap- 


plication by means of an atomizer. It is 
colorless, non-staining, odorless, non-irritat- 
ing, aids in forming a strong pliable eschar 
and tends to prevent many infections. 


SULFADIAZINE SURGICAL POWDER Lederle. 
The local bacteriostatic action of this 
powder tends to inhibit the growth of hem- 
olytic streptococci, staphylococci and var- 
ious other organisms. The powder is 
packed in vials sealed against moisture and 
sufficiently strong to withstand pressure, a 
convenient form for handling. Complete 
sterility of the powder has been obtained by 
methods studied at Lederle for over a year 
prior to commercial production. 


SULFADIAZINE OINTMENT 5% Lederle. This 
ointment inherently has a wide general ap- 
plication for superficial minor burns and 
such skin infections as impetigo. It may 
also be used as a dressing following the use 
of SULFADIAZINE IN ETHANOLAMINES SOLU- 
TION (Pickrell) Lederle. 


PACKAGES: 
“Sulfadiazine in Ethanolamines Solution 

(Pickrell) Lederle"’ 

Bottles: 8 oz., 1 pt. 


“Sulfadiazine Surgical Powder Lederle”’ 
Bottle: 5 gram 


“Sulfadiazine Ointment 5% Lederle”’ 
Tubes: 1 oz., 4 oz., 1 Ib. 


LEDERLE LABORATORIES, Inc., NEW YORK, N.Y.— A UNIT OF AMERICAN CYANAMID COMPANY 
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Fitted 
case with 
complete 

equipment 


The Luck motor-driven bone drill and 
saw unit has been designed to meet fully 
the requirements of orthopedic surgeons. 


There are two exclusive features. First, 
the complete motor unit and cord can be 
sterilized in autoclave. Second, the mo- 
tor unit provides a high speed of 13,000 
R.P.M. at the small end, and gearing re- 
duces speed 6 to 1 at the other end, to 
which the Jacobs Chuck is attached. 


The high speed makes possible the use 
of very small diameter slotting burrs. 
The low speed provides an ideal means 
for inserting Steinman Pins. 


For further information, send for catalog. 


‘ Z 
MANUFACTURING COMPANY, WARSAW, INDIANA 


ZIMMER MANUFACTURING COMPANY, WARSAW, INDIANA 


Please send me your new catalog on complete Zimmer line. 


material on 
of Zimmer Fracture 


Name 


Address 


rd. 
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sf. a of in 
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at right is for you 
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UPJOHN FERRATED LIVER CONCENTRATE 
High Lesage IRON Aeinforced wilh and B Complex 


eo 

° 

For the striking results possible in hypochromic 


of B complex deficiency, pregnancy, lactation and some 
infections, Upjohn Ferrated Liver Concentrate o 


helps provide key factors essential to hematopoiesis. e 


Each capsule of Upjohn Ferrated Liver Concentrate 
contains 3 3/5 grains Ferrous Sulfate; 7 grains CG Oo 
Liver Concentrate supplemented to present approx- ; 
imately: 125 I. U. Vitamin By, 50 S. U. Vitamin CG, 


and 5 milligrams Nicotinamide. 


Patients need only six capsules daily of Upjohn 
Ferrated Liver Concentrate for potent, convenient, 


economical therapy of hypochromic anemias. 


Upjohn 


Available in bottles of 100 and 500 capsules 


Another way to save lives 


BUY WAR BONDS 
FOR VICTORY 
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Not strength alone—rugged, unrestrained, variable— 
but strength that is accurate, uniform, dependable. Of such is the 
strength of Ethicon—assured by single-ownership production, 


laboratory-supervised, from raw gut to finished strand. Ethicon is 


exceptionally smooth, pliant, and, of course, conforms to U.S. P. standards. 


» 
Ne 


Not Strength Alone . . . But Uniformity of Strength. Ethicon Sutures combine maximum 
strength and minimum bulk, assuring the surgeon a suture that will hold tissue 
securely, yet involve the least possible amount of foreign substance in the tissue. 
Laboratory control of every process in the making of Ethicon results in sutures 
that are uniform in size and strength, worthy of the confidence of the surgeon 
who insists on the highest standards of material as well as of operating technique. 


THICON DIVISION 


NEW CAG OQ, TLL. 
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THE CANCER SPECIALIST OR ONCOLOGIST 


URING the past tliee or four 
decades the complexion of death- 
dealing diseases has passed through 

important changes. As everyone knows the 
improvement in general public hygiene and 
the control of communicable disease have 
greatly reduced the death rate under 
twenty-five years. In other words, a lesser 
number of people are dying in the first half 
of life. To this may be added the advances 
in diagnostic methods and medical and 
surgical therapeutics. Sociologists tell us 
that in the United States the control of 
emigration and birth control are other 
factors tending to make this country a 
country of old people. Whereas at the turn 
of the century the average duration of life 
in the United States was thirty-five, it is 
now close to sixty years. All of this means 
that the problem of controlling diseases has 
entered a new phase. Most of the deaths 
that occur today are from diseases develop- 
ing after middle life. Foremost among these 
are cardiovascular diseases and second is 
cancer. These facts force the medical 
profession to devote more attention to the 
diagnosis and treatment of these death- 
dealing scourges. 

We hear much nowadays—and rightly 
so—about the control of infantile paralysis. 
This is needed, for every year this dreaded 
disease leaves thousands of children crip- 
pled for life. It is astonishing, however, that 


cancer causes more deaths in childhood 
than does infantile paralysis.* 

Another well recognized fact about 
medical progress is that medicine and 
surgery are rapidly becoming much more 
complicated arts and sciences than in the 
previous generation. Our increasing know]- 
edge of the human body, its structures, 
functions and ills, requires a much more 
complicated system of diagnostic aids and 
gadgets and therapeutic weapons. All of 
this progress necessitates a much longer 
preparation for the practice of medicine , 
and surgery, with emphasis upon special- 
ization after a broad general foundation. 
Along with this increase in the complica- 
tions of medicine, the diagnosis and treat- 
ment of cancer has likewise advanced. In 
bygone days, internal cancer was always 
fatal. The treatment of external cancer was 
a crude surgical or cautery procedure which 
perchance ended fairly happily if the 
disease was taken early. Countless numbers 
died of internal cancer without proper 
diagnosis. In recent years, surgery has 
made tremendous advances. Tumors in the 
brain, lungs, abdomen are now more fre- 
quently diagnosed and treated satisfacto- 
rily in the early stages. Operations for these 
serious conditions “have been made rela- 


* Read, Clifton R. Annual Report of the American 
Society for the Control of Cancer, 22: 9, December, 


1940. 
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tively safe for the patient and the patient is 
being made safe for the operation.” The 
cautery, always a prominent part of the 
surgeon’s armamentarium from time im- 
memorial, is in many places being replaced 
by the refined apparatuses and technic of 
electrosurgery. The advent of radium and 
x-ray therapy are great boons to the cancer 
sufferer, not only in increasing the per- 
centage of five-year salvages, but also in 
relieving the advanced cases. He who at- 
tempts to treat cancer today must have 
cognizance of all these therapeutic agents. 
One of my seniors once said, ‘‘Cancer is 
first to be treated by surgery and if this 
fails, then by x-ray or radium.” This man 
lived to change this philosophy radically. 
Today each patient with cancer must be 
studied as an individual problem and the 
therapeutic agent or agents chosen which 
are best suited for him. To be able to make 
a careful selection of one or a combination 
of more than one of these therapeutic 
agents requires long and complicated train- 
ing. Gradually a group of “specialists” 
have grown up who are cognizant of the 
intricate problems of cancer diagnosis and 
the elaborate methods of treatment. 

The general trend of specialization must 
be carefully balanced by fundamental, 
comprehensive training. Too narrow lim- 
itations lead to many pitfalls through 
short-sightedness. On the other hand, it is 
impossible for any one man to master all 
fields. A happy medium must be worked out 
with time and experience. This is especially 
true in the realm of cancer therapy; no one 
man can be proficient in the diagnosis 
and treatment of all neoplasms widely dis- 
tributed throughout the body. A prominent 
surgeon put it bluntly by saying, ‘“‘No one 
can remove every kind of a tumor from the 
brain to the toenails!” Only the foolish 
would attempt such an inclusive “‘spe- 
cialty.”” However, I can conceive of a type 
of specialist who is sufficiently well versed 
in the fundamental principles of neoplastic 
growth, its diagnosis and treatment, to be 
helpful in any clinic or Jarge institution in 
solving many of the therapeutic problems. 


Editorial 
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He need not be a combination of brain 
surgeon, thoracic surgeon, gastrointestinal 
surgeon, urologist, gynecologist and radi- 
ologist. If, on the other hand, his training 
has been sufficiently broad by way of 
general medicine, general surgery, path- 
ology and radiotherapeutics, he can be of 
value as a consultant in these fields and 
limit his own therapeutic efforts to a well 
defined and established specialty. For 
example: A well trained general surgeon 
who has studied pathology thoroughly and 
has had a year or two in radiotherapeutics, 
can continue as a general surgeon with 
special emphasis upon the treatment of 
neoplasms, develop skilled technic in his 
own field and be of inestimable value in 
co-operating with his confreres in other 
domains. 

In recent years medical and surgical 
investigators have delved into physiological 
problems with far reaching discoveries. 
Cancer research has followed suit, increas- 
ing our knowledge of the behavior of cell 
growth and its relation to the cancer prob- 
lem. The influence of hormones on cancer 
growth in the laboratory animal and pa- 
tient has been studied with benefit. Just 
where this will lead is speculative. How- 
ever, it means that the cancer therapist 
must keep abreast of these developments 
and be able to co-ordinate the results of 
laboratory investigation with clinical find- 
ings and make clinical applications of new 
discoveries when pertinent. 

Although the “oncologist”? may not be 
temperamentally able to or by training 
capable of carrying on highly technical 
laboratory, biological and_ physiological 
experiments, yet by keeping himself famil- 
iar with the advances in scientific research 
he can assist in correlating the work of the 
Investigator and the clinician. In this 
manner a great service will be rendered the 
group or institution with whom he works. 
It is obvious then that in the larger institu- 
tions at least the whole cancer problem 
cannot be settled by one man alone, but the 
cancer specialist will be on hand to co- 
operate with a group of workers, including 
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the laboratory investigator, the patholo- 
gist, surgical specialists, readiologists, and 
at times the internist. 

In smaller communities, the cancer 
specialist perhaps has a greater place to fill. 
He may be the only one in a small city 
serving a large surrounding territory, who 
has had besides his general medical founda- 
tion, training in pathology, surgery and 
radiation therapeutics. It is also important 
that in these communities, there be a well 
trained physician who can bring together 
all efforts, professional and civic, in estab- 
lishing a program of cancer control, includ- 
ing education of the profession and lay 
public alike, and furnishing diagnostic 
facilities and therapeutic opportunities. 

After this general discussion, it seems 
appropriate to make a few suggestions for 
the education of such persons. I will outline 
the training for a general surgical oncolo- 
gist, bearing in mind that in larger cancer 
hospitals and other institutions, one or 
more individuals in each department may 
become especially qualified to manage the 
patients with cancer in the gynecological, 
urological or other departments. 

In several hospitals in this country 
departmental cancer clinics have already 
been established and directed by a well 
trained physician. 

Suggestions for General Surgical Oncolo- 
gist. (The term “‘oncologist” is herein 
used for lack of a better one. It also obvi- 
ates the somewhat distasteful title of 
“cancer specialist.’’) 

First year, general internship, including 
medicine and surgical specialties. 

Second year, pathology. Pathological 
training could be limited to six months, 
with the other six months devoted to a 
clinical specialty, thus increasing the gen- 
eral internship to eighteen months. 

Third, fourth and fifth years—surgical 
internship, assistant residency and resi- 
dency, respectively. Three years in surgery 
prepares the trainee for the American 
Board of Surgery, if he wishes to certify in 
that Board. 
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Sixth and seventh year—radiation ther- 
apeutics. This, of course, should include 
radium and x-ray therapy. With two years 
in radiation therapeutics and a foundation 
in pathology, the trainee would be eligible 
to apply for certification in the Ameri- 
can Board of Radiology in radiation 
therapeutics. 

Inasmuch as there is no Board of 
Oncology, an attempt has been made in the 
above outline for the trainee to emphasize 
either surgery or radiation therapeutics, so 
that he may certify in one of the estab- 
lished Boards. He cannot certify in more 
than one Board and therefore must choose 
his preference. It remains to be seen, as 
time goes on, and experience accumulates, 
whether an American Board of Oncology is 
really advisable. 

A criticism of the above scheme might be 
raised as to the length of the training 
period. However, if one is to understand 
the cancer problem thoroughly and prepare 
himself to treat cancer patients in some one 
of the accepted specialties, six or seven 
years are certainly not too many. 

In recapitulation then, one might say 
that the cancer specialist, or oncologist, is a 
practitioner of medicine, who has first of all 
a well founded knowledge of medicine. 
Following this he should have sufficient 
training in pathology, surgery and radia- 
tion therapeutics to understand the funda- 
mental problems in cancer diagnosis and 
therapy. He cannot be expected to master 
all procedures for the treatment of all 
neoplasms wherever they may occur in the 
body. However, after a wide general cancer 
training he can specialize in some field to 
his liking and at the same time be of valu- 
able consultatory aid to his confreres. In 
large general institutions, he can head up 
the group which operates the cancer clinic. 
In specialized cancer hospitals, he naturally 
would fall into a narrower field of one of the 
already accepted specialties. In smaller 
communities, as in a general hospital, he 
can be the leader in the cancer program. 


GRANT E. Warp, M.D. 
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TRENDS IN SPINAL ANESTHESIA* 


Henry S. Rutu, M.D. 


Professor and Head of the Section of Anesthesiolozy, 
Hahnemann Medical College and Hospital 
of Philadelphia 


AND D. Dwicut Grove, M.D. 


Fellow in Anesthesiology, Hahnemann Medical College 
and Hospital of Philadelphia 


PHILADELPHIA, PENNSYLVANIA 


HE development of spinal anesthesia 

had its inception in a series of uncor- 

related discoveries. From the time 
of the ancients, particularly Hippocrates 
and Galen, a few anatomical facts were 
known concerning the cerebrospinal nerv- 
ous system. Cotugno discovered the pres- 
ence of the cerebrospinal fluid in 1764.} 
Magendie was the first to show adequately 
that a section of the anterior roots of the 
spinal cord affected motility but not 
sensation, and the reverse was produced 
by severing the posterior roots. Thus he 
completed the work of Bell who had merely 
observed that the posterior roots could 
be cut “without convulsing the muscles,” 
and a mere touch of the anterior roots 
caused convulsions.! This so-called Bell- 
Magendie law was confirmed in_ 1831 
by Johannes Miiller.! The cerebrospinal 
circulation was investigated and described 
by Magendie in 1842.2 In 1851, Claude 
Bernard observed the results of cutting 
the sympathetic fibers of the nervous 
system.' In 1853, Pravaz published his 
original description of the first hypodermic 
syringe, which was improved shortly after- 
ward by Alexander Wood in the same 
year.’ 

Cocaine, the active principle of eryth- 
roxylin coca, was known since ancient 
times by the South American natives 
under the name of the “divine plant of 


the Incas.”’ Dr. Roy L. Moodie has recon- 
structed an artist’s conception of an early 
surgical operation among the Incas, show- 
ing a blanket-clad native using the cautery 
to make a cruciform incision in the scalp 
of a woman suffering from melancholia. 
The operator chewed a cud of coca leaves, 
the juice from which would be dropped 
upon the wound if the pain became severe.‘ 
““Schezer obtained some of these leaves 
when on his scientific voyage around the 
worlds in the Austrian frigate, Novar, 
and observed that the leaves numbed the 
tongue when chewed. Gadecke, in 1855, 
isolated the alkaloid of the leaves and 
named it ‘erythroxylin.’ Niemann, in 
1860,° obtained the alkaloid from them 
in a pure form, which he named ‘cocain,’ 
and also reported the numbing effect 
of this drug on the tongue; but no attention 
was paid to his discoveries. Indeed, Ben- 
nett, in 1874, demonstrated anesthetic 
properties of the drug without exciting 
notice, and four years later, van Anrep, 
after making a thorough investigation of 
the drug, could not arouse any interest 
in it, although he injected it hypodermically 
into himself. After noting that anesthesia 
lasted thirty-five minutes, he suggested 
that it might be used as an anesthetic 
for surgical purposes. In fact, in 1880, 
a British medical commission investigating 
this drug reported that it had no medical 


* Presented before the Sesquicentennial Celebration of the founding of the Connecticut State Medical Society, 
Middletown, Connecticut, June 3, 1942. From the Department of Anesthesia, Hahnemann Medical College and 


Hospital, Philadelphia. 
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value and was a poor substitute for 
caffeine.”® It was not until 1884 that 
Carl Koller, an ophthalmologist, intro- 
duced cocaine as a local anesthetic agent 
and demonstrated its qualities in the eye.° 

Dr. W. S. Halsted’ in the winter of 
1884-1885, freed the components of the 
brachial plexus imbedded in a cicatricial 
mass after injection of the roots of the 
plexus in the neck with cocaine. This 
operation was performed in a large tent 
on the grounds of Bellevue Hospital, 
“having found it impossible to carry out 
antiseptic precautions in the general am- 
phitheater at Bellevue where numerous 
anti-Lister surgeons dominated and pre- 
dominated.” Halsted has received much 
of the credit as the prime mover of the 
cocaine investigation, initiating his con- 
tributions within a week after receiving 
the publication of Koller’s first paper on 
cocaine, and which appear to have defi- 
nitely established the principle of nerve 
blocking by regional anesthesia. 

In the fall of 1885, Corning’ published 
his first work on the action of cocaine 
on the spinal cord. As a neurologist, he 
was primarily interested in local medication 
of the cord and medical relief of pain, and 
not in the production of surgical anesthesia. 
Quoting Corning’s original article, “I 
decided to inject the anesthetic between 
the spinous processes of the lower dorsal 
vertebrae. I was led to resort to this 
expedient from the knowledge of the 
fact that in the human subject numerous 
small veins run down between the spinous 
processes of the vertebrae and entering 
the spinal canal join the more considerable 
vessels of the plexus spinalis interna. 
From these theoretical considerations | 
reasoned that it was highly probable that, 
if the anesthetic was placed between the 
spinous processes of the vertebrae, it 
(the anesthetic) would be rapidly absorbed 
by the minute ramifications of the veins 
referred to, and, being transported by the 
blood to the substance of the cord, would 
give rise to anesthesia of the sensory and 
perhaps of the motor tracts of the same. 
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. I therefore anticipated a more or 
less local action of the drug upon the cord.” 
He then injected 20 minims of a 2 per cent 
solution of the hydrochlorate of cocaine 
into the space situated between the spinous 
processes of two of the inferior vertebrae 
of a young dog. Five minutes later, he 
noticed inco-ordination and weakness of 
the hind legs and, subsequently, de- 
creased sensitivity which persisted for a 
considerable length of time. His second 
reported experiment was the injection of 
30 minims of a 3 per cent solution of the 
hydrochlorate of cocaine into the space 
between the spinous processes of the 
eleventh and twelfth dorsal vertebrae 
of a patient. After a lapse of six to eight 
minutes without symptoms he again in- 
jected 30 minims of the solution at the 
same spot and in the same manner. In 
about ten minutes the patient complained 
that his legs “felt sleepy,” after which 
Corning confirmed the impairment of 
sensibility in the lower extremities of the 
lumbar region, the penis and the scrotum. 
He followed this by the painless passage 
of a sound which, on former occasions, 
had produced considerable distress. He 
concludes, ‘‘Whether the method will 
ever find an application as a substitute 
for etherization in genito-urimary or other 
branches of surgery, further experience 
alone can show. Be the destiny of the 
observation what it may, it has seemed 
to me, on the whole, worth recording.” 
Corning definitely does not mention spinal 
puncture in his report and whether he 
accidentally punctured the dura or whether 
his results were obtained through an 
epidural injection may never be factually 
proved. 

In Corning’s second report,’ it is evident 
that the injection of cocaine within the 
dura was not proposed by him at this time, 
for he elaborately describes an apparatus 
by which he made certain, by measurement 
of the distance from the skin to the 
posterior surface of the transverse proc- 
esses, that the “‘foramen vertebrae” would 
not be entered during his injections. He 
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experimented with this principle of medica- 
tion as a potent means of treating certain 
derangements of the spinal cord. The 
results cited on four human patients 
adequately demonstrate that he did not 
produce spinal anesthesia during the ex- 
periments alluded to in this second report. 
Prophetically enough, however, he con- 
cludes by trusting that his “‘long discourse 
may prove not without practical results.” 

As early as Corning’s time there appears 
to have been some knowledge of the 
toxicity of cocaine, for in Corning’s second 
series of experiments, he decreased the 
concentration of the injected drug from 
3 per cent to 114 per cent. Although of 
great significance, Corning’s procedures 
remained little more than physiological 
experiments until a later period. In the 
meantime, in 1891, Quincke! demon- 
strated the feasibility of spinal puncture 
as a diagnostic procedure, but did not 
suggest its application to spinal anes- 
thesia. As a result of the search of a drug 
possessing less toxicity than cocaine, Giesel 
isolated tropacocaine from the leaves of 
the Java coca plant.’ The alkaloid of this 
drug was synthetically prepared by Lieber- 
man in 18g2.!! Also, in 1897, beta eucain 
was discovered. Ziemssen!? appeared to 
be the first individual to propose the 
use of local anesthetics by means of 
lumbar puncture. According to Dogliotti,*® 
Corning, in 1894, advocated in his book"! 
the insertion of a large needle into the 
intervertebral space, then the insertion 
of a finer needle through the first, and 
puncturing the subarachnoid space. Here, 
then, it would seem, rests the origin of 
the so-called fascia neecle or “thumb- 
tack” rather widely today. Sicard,” 
in 1898 and 1899, . ,e2rimented with 
many substances injecced by means of 
lumbar puncture. These works led up 
to the real event of August Bier,’ of 
Kiel, Germany. 

This famous surgeon, on August 16, 
1898, found it necessary ‘“‘to amputate 
a foot in a tuberculous patient who had al- 
ready undergone several procedures under 
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anesthesia. Bier conceived the idea of 
Injecting 3 cc. of a 0.5 per cent solution 
of cocaine into the dural sac. The result 
was startling, the patient having complete 
anesthesia of both lower limbs for over 
an hour, followed by some vomiting and a 
mild headache for twenty-four hours. 
The convalescence was complete, to the 
justified gratification of Bier and _ his 
assistants. 

“After having used spinal anesthesia 
successfully in six cases without any 
complications, Bier decided to have a 
spinal anesthesia tried on himself. He 
had his assistant, Hildebrandt, inject 
2 cc. of a 1 per cent solution of cocaine 
into the dural sac. Hildebrandt, not to be 
outdone by his chief, had the same done 
to himself. The anesthesia was highly 
satisfactory, but the intolerance of the 
two celebrated surgeons was much more 
than that of their patients. They were 
confined to bed nine and four days, 
respectively, with vomiting, severe head- 
aches, and marked vertigo. After this 
period of time they returned to normal, 
but their personal experience by this 
method was of infinite value. Bier gave 
a marvelous description of spinal anes- 
thesia, bringing out its good points and 
at the same time its defects.”!’ After 
these careful observations, Bier himself 
asserted that the spinal route should not 
be acceptable for the production of spinal 
anesthesia until some substitute for cocaine 
free from its disagreeable by-effects could 
be found.” 

Tuflier of France,'* however, took up 
the torch and became the most pro- 
nounced advocate of the method at this 
period. He gave brilliant demonstrations 
before the crowded audience that came 
from all parts of the world to attend the 
Thirteenth International Medical Con- 
gress held in Paris during the summer 
of 1goo.”7 It was Tuffier’s work that 
aroused the interest of American surgeons. 

Little attention has been given in the 
literature to the first application of spinal 
anesthesia in America, due to the fact 
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that the surgeons, Tait and Caglieri of 
San Francisco," who initially administered 
it, were not the first to report their work 
in the literature. On October 26, 1899, 
they performed an osteotomy of the tibia 
under spinal anesthesia, using 1 cc. of a 
0.75 per cent solution of cocaine. The 
patient was slightly passed middle age 
and the operation was apparently success- 
ful, without pain or discomfort. An analogy 
may be drawn between the application of 
inhalation and spinal anesthesia in this 
country in that the first report of each 
was recorded by persons other than the 
ones who actually performed the initial 
application. 

The first report of the administration 
of spinal anesthesia for surgery in America 
appeared in the Journal of the American 
Medical Association under New Orleans 
in Medical News.” Under the caption of 
‘Spinal Cocainization,” this report reads, 
‘The Bier method of intraspinal cocainiza- 
tion was applied successfully in the Charity 
Hospital, here, on December 18, by Dr. 
Matas, assisted by Drs. F. A. Larue and 
H. B. Gessner, and Mr. Allen, interne. 
The patient, an Argentine mestizzo of 
32 years, suffering from internal hemor- 
rhoids, ulcerated, bleeding and excessively 
tender, had albumin and casts in the urine. 
A needle having been introduced in the 
median line, between the fifth lumbar 
vertebra and the sacrum, the entrance of 
the needle into the canal was readily 
confirmed by the escape of cerebrospinal 
fluid. Two doses of 1 per cent normal 
salt solution of cocaine hydrochlorate, 
each of 1 cc., were injected five minutes 
apart. Nineteen minutes after the first, 
an internal hemorrhoid was clamped, a 
groove made around it with scissors, and 
a ligature applied, and, following this, the 
distal portion was snipped off; all of this 
absolutely without any pain. Anesthesia 
of the lower extremities, the penis, scrotum, 
and perineum, the abdominal wall, the 
chest and, in fact, the entire body below 
the neck, lessening in a degree, however, 
from below up, was subsequently observed. 
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The procedure was followed by the usual 
chill, fever to 103.4°F., nausea, occipital 
headache. Prof. Matas had previously— 
November 1o—applied the method in the 
case of a colored man, aged 23 years, 
suffering from a tuberculous knee-joint: 
1 cc. of a solution of eucain B, in two 
doses, was injected through a _ needle 
between the first and second lumbar 
vertebrae. Although the entrance into 
the canal was confirmed by the escape 
of cerebrospinal fluid, followed by the 
usual systemic reaction, no anesthesia 
was produced, the quantity of eucain 
being perhaps insufficient.” An interesting 
commentary may be made in that the 
interne, Dr. Carroll W. Allen, who assisted 
Dr. Matas, subsequently contributed a 
textbook on local and regional anesthesia.”! 

In his very complete article in the 
Philadelphia Medical Journal,?? Doctor 
Matas states, ‘““The simple fact that so 
many experienced surgeons the world 
over have accepted the new and yet 
unproved methods of spinal cocainization 
as a substitute for the general anesthetic 
is the best proof of dissatisfaction in 
existing conditions, and is a_ practical 
admission of the fact that there is still 
much room for improvement. The danger 
now lies in the other direction. In our 
efforts to escape from the dangers of 
Charybdis, we are running into the perils 
of Seylla; and it is not unlikely that we 
shall witness a repetition of the same 
errors which so disastrously characterized 
the early history of cocaine anesthesia and 
which threatened for a time to bar it 
out of the field of general surgical practice. 
The wave of enthusiasm which ts at present 
sweeping over this country will undoubt- 
edly furnish the necessary data needed 
to form a true estimate of the possibilities 
and the limitations of the method. But at 
what cost we cannot tell. In the meantime, 
the general anesthetics will remain as 
they must ever with us; if not in the 
present form, in some other and in spite 
of their dangers and disadvantages, be- 
cause unconsciousness in surgical opera- 
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tions is still a desideratum in many 
interventions if only to abolish the psychic 
pain which at times cannot be prevented 
by the most complete analgesia. At this 
moment a wave of curiosity blended 
with enthusiasm is sweeping over the 
entire country, and almost every surgeon 
is impatient to try or he has tried to report 
the ‘new method.’ It is not likely that 
communications bearing upon less brilliant 
methods which require time and much 
patience to acquire will be received with 
special favor.” 

Matas had the foresight to condemn 
both the injections into the dorsal and 
cervical portions of the spinal canal and the 
use of larger doses than those prescribed 
by Bier and Tuffier. Again quoting Matas, 
“Special attention must be given to the 
exact dose of cocaine injected and to the 
aseptic preparation of the solution. Bier, in 
the first cases operated from August 16, 
1898, to April, 1899, used 2 cc. of a 1 per 
cent solution. He never exceeded 15 mg. 
Tuffier, whose experience with the method 
is greater than that of any other operator 
(130 cases up to September, 1900), invari- 
ably uses a 2 per cent solution of cocaine, of 
which he injects 1 cc. The total dose, he 
insists very correctly, should never exceed 
15 mg. In my own practice I began by us- 
ing 1 cc. of a 1 per cent solution of eucain 
B. after the flow of cerebrospinal fluid had 
been clearly demonstrated; the needle, 
with the syringe attached, was left in situ 
pending observation of the anesthetic 
phenomena; after ten minutes’ delay, as 
there was no anesthetic effect, another 
cubic centimeter was injected, and the 
cannula was withdrawn. Absolutely no 
effect followed. It would appear from this 
experience that eucain B. in the same doses 
as cocaine is absolutely inefficient.”” Matas 
further states that care must be exercised 
to avoid any unnecessary loss of cerebro- 
spinal fluid, as serious accidents had 
followed excessive drainage in_ several 
cases. Bier himself was made quite ill from 
this cause when the method was tried on 
himself. At this period in the development 
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of spinal anesthesia, the main interest 
centered upon the proper method of 
accomplishing spinal puncture, at what 
location it should be performed and upon 
the toxicity of cocaine. 

About this time, another factor miti- 
gated against the continued popularity of 
spinal anesthesia. Corning,?* Kummer, and 
others discovered that cocaine anesthesia 
can be indefinitely prolonged by arresting 
circulation in the anesthetized area of the 
extremities by using circular elastic band- 
ages.° Braun, who had already published 
his work on the toxicity of cocaine (1897),° 
in 1901 introduced the use of adrenalin,”4 
the chemical tourniquet, and the elastic 
tourniquet was abandoned.° By rendering 
nerve block or conduction anesthesia, as it 
was then termed, safer than prior to the use 
of epinephrine, the popularity of peripheral 
nerve block increased over spinal anesthe- 
sia. Matas himself entered a most logical 
plea for the use of regional anesthesia over 
spinal because of the fatalities and com- 
plications encountered with spinal anes- 
thesia. After careful observations, Bier 
himself asserted that the spinal route 
should not be acceptable for the production 
of spinal anesthesia until some substitute 
for cocaine free from its disagreeable by- 
effects could be found.’ In a rather large 
collection of reports on spinal anesthesia 
in 1900 in the Philadelphia Medical 
Journal, many surgeons reported their 
enthusiasm for the use of spinal anesthesia, 
but every report included discouraging 
aspects. Due to these complications many 
surgeons lost all interest in spinal anes- 
thesia. The wave of criticism was further 
increased by attempts to anesthetize the 
whole body under spinal anesthesia. An 
outstanding example of the radical nature 
with which spinal anesthesia was applied 
may be cited by the work of LeFilliatre in 
the years 1902 to 1904.74 With his technic, 
the patient was placed in the sitting posi- 
tion, and he withdrew from 10 to 30 cc. of 
cerebrospinal fluid, the amount depending 
on the height of anesthesia desired, the 
maximum quantity when anesthesia of the 
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head was to be instituted. Varyin;, amounts 
of 114 per cent cocaine were then injected 
by barbotage. By his method of barbotage, 
this intrepid surgeon made the injection, 
allowed the 3 cc. syringe to refill to its 
capacity, reinjected, and repeated the 
procedure three or four times. Others in- 
jected as high as the sixth cervical inter- 
space. One does not marvel that such 
methods produced disastrous results which, 
together with the toxicity of cocaine, were 
responsible for the very marked decline in 
the use of spinal anesthesia in the years of 
1903 and 1904. At this time the method 
apparently suffered its first period of real 
unpopularity. 

Condemnation of the use of cocaine 
continued, and the search for less toxic 
agents was again stimulated. In 1904, 
Fourneau,”* a Frenchman, synthesized a 
new compound which he termed stovaine 
after the English translation of his own 
name. The new drug was less toxic and 
more stable than cocaine and its advent 
re-awakened some interest in spinal anes- 
thesia. Our former acquaintance, Tuffier, 
Reclus and other French surgeons received 
it with enthusiasm. Babcock,” of Phila- 
delphia, studied spinal anesthesia in France 
and began using it in his surgical service 
in Philadelphia. Later, he contributed to its 
safety by emphasizing the value of mouth- 
to-mouth resuscitation. Another impetus 
was provided in 1905 when Einhorn,” a 
German, synthesized novocaine. Although 
this drug is the least toxic of spinal anes- 
thetic agents in use at the present time, its 
comparative innocuous nature was not 
fully recognized for many years. After a 
few trials with novocaine, the pioneers of 
subarachnoid block returned to the sto- 
vaine. Some surgeons used tropacocaine.1! 
In the same year, Dixon” published his 
studies on the selective activity of local 
anesthetics upon the sensory and motor 
nerve fibers, showing that the sensory 
components succumbed to their action 
more rapidly and in lower concentration 
than do the motor. 

In spite of being provided by newer 
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drugs of lesser toxicity, too little as yet was 
known of the mode of action of spinal 
anesthesia for it to regain all of its former, 
original popularity. Sudden extensions of 
anesthesia after injection and unexplained 
fatalities were reported. A few, however, 
were still not disturbed. Barker,” an 
Englishman, in 1907, attempted to control 
the level cf anesthesia produced by spinal 
methods by a formula which used stovaine 
as the drug and increasing the specific 
gravity of the injected solution by means of 
5 per cent glucose. Experimenting with 
such a solution he apparently was the first 
individual to recognize the importance of 
the normal spinal curves in their effect 
upon the ultimate location within the 
spinal column of the injected solution when 
dealing with hyperbaric or heavy solutions. 
Chaput”4 attempted similar results with 
stovaine, increasing the specific gravity of 
the solution with 10 per cent sodium 
chloride. His results, however, were not as 
successful. Jonnesco, a Roumanian sur- 
geon, in 1908, believed that he had a new 
and novel method of producing anesthesia 
for various levels by shifting the level of the 
spinal puncture. He also advocated the 
addition of strychnine to the injected solu- 
tion, believing it to be a stimulant to the 
spinal nerves. In 1910, he toured the 
United States in an effort to popularize 
the method. Unfortunately, he, at times, 
failed in accomplishing high spinal punc- 
ture and the instances of sudden respira- 
tory collapse were too frequent. 

During this second period of decreasing 
popularity of spinal anesthesia Babcock”! 
advocated his hypobaric or lighter-than- 
spinal-fluid solution. This consisted of 
stovaine in distilled water, the strychnine 
first advocated by Jonnesco, lactic acid to 
maintain the stovaine in solution, and the 
addition of alcohol to reduce the specific 
gravity. He further believed that the 
alcohol was of value in aiding sterility of 
the solution. 

Essentially, perhaps, the lack of knowl- 
edge of the fundamental principles of spinal 
anesthesia caused the second period of 
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minimal use of spinal anesthesia in this 
country from 1g10 to 1920 in spite of the 
provision of safer agents and further 
experimentation already mentioned. The 
dangers of spinal anesthesia, poorly under- 
stood as it was at that time, were further 
emphasized by the comparative safety of 
the then more or less standardized open 
drop ether technic in spite of the remote 
dangers and complications of the latter 
method. Criticism of spinal anesthesia in 
this interval reached its peak. The late 
great John B. Murphy, who had originally 
hailed spinal anesthesia with some enthu- 
siasm, was now so antagonistic to the 
method that he suggested that it be 
prohibited by law.” During this period, 
European surgeons employed spinal anes- 
thesia to a greater extent than in this 
country due, perhaps, to the contrasting 
attitude shown on the continent toward 
free patients and also because inhalation 
anesthesia was not as well understood in 
those countries as here. The repercussions 
of the fear of spinal anesthesia generated 
during this decade are still encountered all 
too frequently today. 

According to Blumfield and McCardie,® 
the death rate at that time was estimated 
at 1 to 800-1000, which was considerably 
higher than with inhalation. Headaches 
appeared in 33 to 50 per cent of instances, 
backache in 30 per cent and abducens 
paralysis was frequent. He concluded “‘that 
spinal analgesia is retrogressing in favor 
and is generally only used when there 
is marked contraindication to inhalation 
anesthesia and local anesthesia is not possi- 
ble. In the treatment of emergencies from 
spinal analgesia one does wrong whether 
one sits up or inverts the patient—in the 
one case he may die of syncope and in the 
other of poisoning.” 

An additional commentary on the use of 
spinal anesthesia of the period has been 
expressed by Pitkin:*! “‘When I started 
using spinal anesthesia in 1912 its use was 
confined to very elderly people, those con- 
sidered as ‘bad risks’ and to whom we were 
afraid to give ether. In those days we knew 
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little or nothing about blood pressure 
changes, and our only concern was whether 
we had anesthesia—we used to marvel at 
the fact that we had such nice dry wounds.” 
Of late, the profession realizes that the 
spinal method is frequently the ideal 
anesthesia for the young robust individual 
and many times is contraindicated in the 
individual of poor physical status. 

Labat,*? too, states that “in 1920 the 
prejudice against spinal anesthesia was so 
great that grave concern was considered 
before spinal was given. Between the years 
of 1913 and 1921 interest in the subarach- 
noid block seemed to have been declining 
all over the world except in 1919 which was 
particularly rich in foreign publications. In 
the United States three articles only were 
published in 1921.” 

Labat** was largely responsible for a 
sudden increase in popularity of spinal 
anesthesia beginning about 1920 which has 
continued to the present time in only slight 
variations of enthusiasm. His teachings 
included three factors essentially, two of 
which had value. His first, the recom- 
mendation to employ neocaine, has been 
subjected to just criticism, as the drug 
proved to be nothing more than procaine in 
a French ampule. His two suggestions of 
value rested in the barbotage technic and 
the compulsory use of the Trendelenburg 
position. By barbotaging the solution of 
procaine crystals dissolved in spinal fluid, 
the specific gravity of the injected solution 
was so reduced that it approached isobaric 
levels. (By isobaric is meant a specific 
gravity approximately that of spinal fluid.) 
Subsequently, when he placed the patient 
in Trendelenburg position there was but 
little spread of the anesthetic solution 
cephalad. The Trendelenburg position had 
value in facilitating through gravity the 
blood supply to the cerebrum. Labat, in 
one statement*! claims to have used the 
Trendelenburg position since 1916. Later®? 
he states, “‘Our first demonstration in the 
United States of the use of Trendelenburg 
position after spinal injection of a simple 
solution of neocaine dissolved in the 
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cerebrospinal fluid was given on October 
20th at the St. Mary’s Hospital of the 
Mayo Clinic.” Despite these discrepancies 
in time, Labat’s teachings did much 
to establish a recrudescence of spinal 
anesthesia. 

By 1924, increasing concern was being 
expressed over the fall in blood pressure 
initiated by spinal anesthesia. Little could 
be accomplished to combat it save the Tren- 
delenburg position advocated by Labat. 
In 1924, the active principle of ma huang, 
ephedrine, was introduced by Chen.* 
Originally, its use was reported by him in 
experimental shock and hemorrhage. In 
1927, Ockerblad and Dillon** suggested its 
use as a protective agent to combat the 
extreme blood pressure fall of spinal anes- 
thesia. Again, a wave of overenthusiasm 
threatened the use of ephedrine in that 
excessive doses to the point of disorganiza- 
tion of cardiac conduction and fibrillation 
were employed by some. The reaction 
against the use of ephedrine was led by 
Labat who expressed the belief that 
through its action of vasoconstriction in the 
unanesthetized area the blood supply in 
that area was further decreased. As a result 
of experimentation and clinical application 
the use of vasoconstrictors is well estab- 
lished today, and additional drugs such as 
neosynephrine, paredrinol and others have 


been provided, although in general, with- 


the exception of ephedrine, they may be 
considered as still being in the experimental 
stage. 

In 1928, Pitkin*! provided a new impetus 
to spinal anesthesia through his writings. 
Although his solution of procaine, which he 
termed “‘spinocain”’ is but little used today, 
and his technic in general is followed but 
rarely, his publications at the time were 
indeed well received, and served to focus 
further attention on subarachnoid block. 

Since 1930, spinal anesthesia has enjoyed 
a period of stability in popularity, more or 
less confidence in its action and more logi- 
cal application than prior to this period. 
This attitude has now been accomplished 
by the greater knowledge now possessed 
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concerning the many factors involved, 
which knowledge has been derived from 
both experimental and clinical data. 

Some of the aspects which are better 
understood and consequently better man- 
aged, and some of the more recent out- 
standing contributions may be briefly 
epitomized as follows: 

Selection of Patients. Certain patients 
do not do well under spinal anesthesia. It is 
not necessary nor particularly advanta- 
geous for certain surgical procedures. Com- 
plications such as severe anemias, shock, 
particularly from hemorrhage, and others 
should preclude its use. These factors are 
well understood, and usually are not 
ignored, to the advantage of the present 
popularity of the method. 

Preanesthetic Sedation. Psychic reac- 
tions are controlled to a large extent by the 
individualized administration of drugs to 
the degree of sedation desired. Morphine is 
employed for its analgesic and hypnotic 
qualities, atropine or scopolamine because 
they possess the ability to depress certain 
reflexes, and the short acting barbiturates 
to increase the hypnosis. Through the 
preoperative use of the above drugs, the 
patient is rendered more comfortable and 
safe during the operative period, although 
excessive degrees of central depression 
should be avoided. No hesitation is shown 
in administering additional doses when 
indicated; ofttimes the intravenous route 
is employed for such supplementation. 

Anesthetic Agents. Metycaine, ponto- 
cain and nupercaine are the more popular 
of the newer drugs. The pharmacological 
action of each is well understood, and due 
allowance should be and is usually made for 
their property of increased toxicity. Their 
outstanding contribution has been through 
greater duration of action as compared to 
procaine. 

Technics. Standardization of uncom- 
plicated technics has been well described by 
Lundy, Tovell and others. By these com- 
paratively simple technics, control over the 
height of anesthesia is readily attained in 
most instances, and the anesthetization of 
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excessive and unnecessary areas avoided. 
Control of prolonged anesthesia of the 
upper part of the abdomen has been gained 
by the elaboration of the older technics 
employing solutions of lighter or heavier 
specific gravity than that of spinal fluid, 
through the contributions of Sise,*” Jones,* 
Etherington-Wilson® and others. The effect 
of position and the presence of the normal 
spinal curves have also been well described. 

Care of Patient during Anesthetic Period: 
Oxygenation. Mainly through the con- 
tribution of Waters and Seevers, the 
prevalence and the ill effects of oxygen 
want under spinal anesthesia have received 
emphasis. Decrease of oxygen content and 
increase in carbon dioxide content of the 
blood are present when blood pressure is 
low. Cellular oxygen want depresses the 
sensitivity of the vasoconstrictor center. 
The efficiency of ephedrine is likewise 
decreased under such circumstances. In- 
halations of pure oxygen are, therefore, 
indicated and prescribed when falling blood 
pressure occurs. Anesthetists are ever on 
the alert for the well defined manifestations 
of oxygen want. 

Maintenance of Blood Pressure. Vaso- 
constrictors are employed in a logical 
manner. Prevention of excessive drop in 
blood pressure is attempted by their 
prophylactic use. A fall in blood pressure is 
ignored when slight, but the blood pressure 
is constantly observed, and if the fall 
becomes excessive, It is rectified by addi- 
tional administrations of these drugs in 
small but effective doses. 

Combination with Other Agents and 
Methods. Before the present period of 
spinal anesthesia, rather firm reluctance 
was felt toward supplementation unless 
absolutely necessary, because of the ab- 
sence of agents applicable for such purposes 
and the consequent dangers involved by 
their use. Through the provision of cyclo- 
propane and pentothal, especially, supple- 
mentation is now facilitated and made safe. 
The use of these two agents many times in 
minute quantities easily contro! certain 
complications such as nausea and vomiting, 
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restlessness, tenseness and fear. Indeed, 
many clinicians intentionally and initially 
combine them with excellent results with 
respect to safety, efficiency and comfort, to 
both surgeon and patient. 

Physiological Effects of Spinal Anesthesia. 
The large mass of experimental work com- 
pleted on spinal anesthesia since 1928 has 
greatly enlarged our knowledge of its 
effects and derangements. Suffice it to say 
that such contributions have added largely 
to the safety of the method as employed 
today. 

In conclusion, one advance in spinal 
anesthesia of recent origin has assumed 
such importance that it should not be 
ignored in a presentation of a historical and 
review nature. I am referring to the method 
termed “‘continuous,” “‘serial” or “‘frac- 
tional” spinal. The method was devised by 
Lemmon“?! in order to be able to prolong 
the anesthetic period as long as it was 
necessary or expedient to do so. The 
method has particularly appealed to those 
anesthesiologists and surgeons who desired 
prolongation of anesthesia but were reluc- 
tant to employ drugs with greater dura- 
tion of action because of their increased 
toxicity. With Lemmon’s method, addi- 
tional amounts of anesthetic drugs may be 
injected into the subdural space at will. To 
employ this technic a special needle is used 


‘which is made of a silver alloy which may 


be bent into sharp angles without breaking; 
tubing made of firm rubber with an inside 
diameter of 2 mm., about 30 inches in 
length, fitted with a Luer-lok connection to 
the spinal needle at one end and a stop-cock 
adapter to the standard Luer syringe at the 
other end; and a mattress which has an 
opening through its entire thickness which 
permits access to the needle in situ during 
the operation. The mattress also prevents 
pressure on the needle, and compression of 
or tension on the tubing by the body weight 
of the patient. The patient is placed on the 
mattress in the lateral position for the 
spinal puncture w.th the special needle. An 
appropriate quantity of the anesthetic 
agent in solution is placed in the syringe, 
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the tubing attached to the syringe, and 
filled with the solution to remove the air, 
and the stop-cock closed. One and one-half, 
3, 5 and 10 per cent solutions have been 
employed, but the 3 and 5 per cent con- 
centrations appear to be most popular. The 
tubing and syringe are finally attached to 
the spinal needle and the patient placed in 
position for the surgical procedure. The 
selected estimated initial dose is adminis- 
tered, after which additional amounts may 
be injected from time to time as the 
necessity arises. 

The advantages‘? of this method of 
spinal anesthesia are derived from the 
factor of controllability and include a 
smaller initial dose, giving increased safety; 
anesthesia may be maintained over a 
prolonged period; failure inay be prevented 
in the rare patient who requires a larger 
dosage; and an opportunity is presented for 
acquiring more knowledge of spinal anes- 
thesia. The disadvantages encountered are 
largely technical in nature and occur with 
sufficient frequency to discourage its use 
when one is certain that a single injection is 
adequate. These disadvantages may be 
listed as: technical difficulty of introducing 
the malleable needle; the factor of slightly 
longer time required for its application; 
displacement of the needle may occur when 
the patient is moved; and there may be an 
increased possibility of trauma to the struc- 
tures at the site of injection as compared 
with the conventional type of spinal anes- 
thesia. The indications for this method will 
vary, but assuming one has determined to 
use procaine for spinal anesthesia, the 
general indications are: upper abdominal 
procedures requiring more than one hour 
and lower abdominal operations of greater 
length; exploratory laparotomies that may 
be either short or long in duration, depend- 
ing upon the condition encountered; and 
patients in poor physical status—in order 
to avoid a large single injection. 

Spinal anesthesia will no doubt assume 
an important role in the casualties of World 
War II. The present war differs from prior 
ones in that the aeroplane has been respon- 
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sible for almost as large a casualty list 
among noncombatants as among the per- 
sonnel of the armed forces in the active 
zones. Spinal anesthesia is impractical at 
Clearing Stations,‘* which are stations 
nearest the front where anesthesia is em- 
ployed, because of the temporary nature of 
these hospitals. In Evacuation and Base 
Hospitals, spinal anesthesia is popular, 
unless the patients are severely shocked or 
in a hemorrhagic state, in which case 
experience in the last war made it clear how 
harmful the method can be in the shocked 
and hemorrhagic wounded.‘ Its compact 
nature and ease of continuity of supply 
account for its applicability here. If the 
wounded are further complicated by having 
been subjected to gassing, it appears that 
spinal and regional anesthesia should be 
used wherever possible as the method of 
choice, particularly when the patients are 
in the established stage, as compared to the 
initial stage.* For the treatment of naval 
personnel, in the sick bay itself, the risks of 
explosion and the lack of help narrow the 
choice of anesthesia to nitrous oxide, 
pentothal, regional and spinal anesthesia. ** 
There is a possibility that the necessity of 
the widespread use of subarachnoid block 
during this appalling conflict may write 
another and most interesting chapter in the 
history of spinal anesthesia. 
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THE MANAGEMENT OF THE RETAINED CERVICAL 
STUMP* 
A BRIEF ANALYSIS OF FORTY-FOUR CASES 


Curtis H. Tyrone, M.D. AND 


Diplomate of the American Board of Obstetrics and 
Gynecology 


Joun C. Weep, 


NEW ORLEANS, LOUISIANA 


HE frequency of the preformance 

of hysterectomy for the treatment 

of uterine diseases has created a 
problem that is presented too often to a 
busy gynecologist. This problem is the 
management of the cervical stump. 
Although total hysterectomy is becoming 
more and more widely performed at 
the present time, Kennedy? estimates that 
95 per cent of all the hysterectomies 
performed in the country are subtotal. 
Larger clinics*®” have inclined toward the 
total operation, but the general surgeon 
and the occasional operator have not fol- 
lowed this trend. Perhaps the chief reason 
for this is that the total operation is 
technically more difficult in untrained 
hands. Another possible cause is the fact 
that diseases of the cervix are often dis- 
counted or overlooked when hysterectomy 
is contemplated. 

That a diseased cervical stump can and 
does give rise to distressing symptoms has 
received but little attention in medical 
literature. In a series of 6,550 subtotal 
hysterectomies performed at the Johns 
Hopkins Hospital during a_ forty-two- 
year period, Henriksen® reported that 131 
women (2 per cent) returned complaining 
of symptoms referable to benign disease of 
the stump. This is, of course, an uncor- 
rected figure and probably does not repre- 
sent the true incidence because no attempt 
was made to follow the patients postopera- 
tively. During 1939 at the Mayo Clinic, 
excision of the cervical stump was per- 
formed on twenty-eight patients.’ From 


1931 to 1941, we have operated upon forty- 
four women for abnormal conditions of the 
cervical stump. During this same ten-year 
period we performed 293 subtotal hysterec- 
tomies. These statistics suggest that this 
condition is not uncommon and it is prob- 
able that often enough the complaints of 
these patients have not been recognized as 
originating in the cervical stump. 


SYMPTOMATOLOGY 


Although relief from complaints arising 
in the uterus results pari passu from sub- 
total hysterectomy, those complaints from 
pre-existing cervicitis remain unchanged. 
Perhaps many surgeons fail to correlate 
vague pelvic complaints with cervicitis, and 
perform an elective subtotal hysterectomy. 
Removal of the body of the uterus does not 
improve the condition of the cervix, but, on 
the contrary, tends to induce continuation 
and extension of the infectious process. 

Chronic cervicitis of the cervical stump 
presents the same clinical manifestations 
as this condition does before the uterus has 
been removed. The most constant symp- 
toms are a persistent leukorrheal discharge, 
backache, pelvic pain and urinary discom- 
fort. (Table 1.) All forty-four patients in 


TABLE I 
SYMPTOMS 
No. of Cases 

Leukorrheal discharge.............. 44 
20 


* From the Department of Gynecology, Tulane University School of Medicine, Charity Hospital of Louisiana, 
Touro Infirmary and the Ochsner Clinic, New Orleans. ¢ Dr. Weed is now a Captain in the Army Medical Corps. 
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our series were troubled with an abnormal 
vaginal discharge of varying amounts. 
Many women have been led to believe that 


Fic. 1; 
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general infection disappeared following 
removal of the stump. One of these women 
gave a history of subtotal hysterectomy for 


iG. 2: 


Fic. 1. Preoperatively the cervix was hypertrophied and chronically diseased with stenosis of the 
external os. The smallest sound could not be passed. This cervix was apparently normal at the 
time of subtotal hysterectomy eight years previously. 

Fic. 2. A circular incision is made around the cervix and the mucous membrane is elevated, ex- 
posing Mackenrodt’s ligaments. Dissection is continued upward separating first the bladder 
then the peritoneum from the anterior and superior aspects of the stump. 


a vaginal discharge is not abnormal unless 
it contains blood. This is especially true in 
women in whom the menstrual function 
has been destroyed by hysterectomy. 
Whereas most of these patients presented 
mucous and watery discharges, fourteen 
reported spotting or frank vaginal bleed- 
ing. Needless to sav, the latter were con- 
siderably alarmed. 

Combinations of pelvic pain, backache 
and dyspareunia are frequent, resulting 
from lymphatic extension of the infectious 
process into ligaments supporting the 
cervix. Such pain can readily be reproduced 
on manipulation of the cervix during 
bimanual examinations. Dysuria and even 
marked prolapse of the stump are also 
encountered. 

In certain cases the cervix, though some- 
times least suspected, may be a focus of 
infection. In two of our cases all evidence of 


fibroids eight years before. She came in 
complaining of severe abdominal pain. She 
had been treated unsuccessfully by several 
physicians, none of whom suspected the 
cervical stump. Physical examination re- 
vealed closure of the external os, hyper- 
trophy of the cervix and retention of 
infected cervical secretions. The abdominal 
pain completely disappeared following re- 
moval of the cervical stump, and the 
patient’s general health greatly improved. 
The other patient gave a similar history 
with a persistent low grade fever which was 
likewise eliminated by removing the stump. 
The improvement in the general well being 
of these patients after operation was 
remarkable. 


MANAGEMENT 


The general management of chronic 
cervicitis of the cervical stump does not 
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differ from the treatment of the infected 
cervix when the uterus has not been 
removed. General conservative therapy 
should be tried before radical procedures 
are contemplated. Conservative measures 
include dilatation and office cauterization. 
Such cauterization should be done only 
when erosion or eversion exists without 
extensive cervical hypertrophy and cystic 
changes. Some gynecologists have advo- 
cated deep cauterization! at the time of 
hysterectomy. This might impede the 
development of malignancy, but symptoms 
of chronic cervical infection will persist in 
many cases. Extensive cauterization is also 
undesirable because it predisposes to the 
formation of stenosis of the cervix, which 
interferes with drainage and causes reten- 
tion of cervical secretions. Stenosis may 
follow cauterization of the stump following 
hysterectomy. In one of the cases reported 
this led to abscess formation. When non- 
operative means prove unsuccessful, or in 
the presence of hypertrophy, stenosis or 
bleeding, surgical removal of the cervix is 
indicated. A Shroeder or Sturmdorf ampu- 
tation or conization is not sufficient; the 
entire cervical stump should be extirpated. 
Removal of the cervical stump is a tech- 
nically easy operation to perform. When 
the stump is removed, plastic procedures 
such as repair of cystoceles or rectoceles 
can and should be done. 


TABLE I 
Type of Operation No. of Cases 
Fothergill operation (normal stump)...... 2 
Radium application to stump (biopsy 
Vaginectomy with removal of stump..... 2 
Associated Procedures 
2 
Anterior colporrhaphy.................. 10 
Posterior colporrhaphy ................. 10 
Cauterization of Skene’s glands.......... I 
TECHNIC 


An elliptical incision is made around the 
cervix. The mucous membrane is then dis- 
sected free from Mackenrodt’s ligaments 
laterally, from the pubocervical fascia 
anteriorly and from the peritoneum and 
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ligamentous attachments superiorly. The 
peritoneum can usually be elevated with- 
out opening it. This obviates the danger of 


uchanan 
41 


Fic. 3. Ochsner clamps are applied to Macken- 
rodt’s ligaments, which are severed and ligated 


with transfixion ligatures. This frees the cervix 
almost completely. 


injury to the intestines should they be 
adherent to the cervical stump. If neces- 
sary, the cul-de-sac can be opened from 
behind and the dissection continued ante- 
riorly to prevent such injury. If this is done, 
suturing the uterosacral ligaments together 
will aid in supporting the vaginal vault and 
will prevent the formation of an enterocele. 
The wound is closed by suturing Macken- 
rodt’s ligaments together and repairing the 
defect in the mucous membrane. 

In the presence of prolapse of the cervical 
stump accompanied by cystocele and 
rectocele, the prolapse can be corrected by 
parametrial fixation together with the 
usual repair of the associated conditions. 
However, this should be done only if there 
is no other abnormal cervical condition 
than the prolapse. 


COMMENT 


An intensive analysis of the forty-four 
cases in this series cannot be made because 
it is believed that the series is too small to 
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form any generalities. However, a few ried women is unwarranted. The average 
statistics are of sufficient significance to age in our series was 44.2 years. It can 
prove informative. The average interval readily be seen that these patients fall in 


; 


Fic. 4. Fic. 5. 

Fic. 4. The remaining ligamentous attachments of the stump are severed, and reconstruction of 
the vaginal vault is begun. Mackenrodt’s ligaments are sutured together, to the pubocervical 
fascia and to the uterosacral ligaments. Reconstruction of these ligaments are necessary to pre- 
vent future prolapse of the vaginal vault. Inset: The extirpated cervical stump has been bi- 
sected, showing a dilated endocervical canal. This cavity was filled with mucopurulent secretion. 

Fic. 5. To complete the operation, the defect in the mucous membrane is closed with a continuous 


suture. Drainage is not necessary. 


between hysterectomy and removal of the 
cervical stump was 7.1 years. The exact 
significance of this figure is not known. 
This figure would suggest that the assump- 
tion that removal of the uterus will lead 
to atrophic changes in the cervix within a 
few years is erroneous. It would appear 
that in these cases disease of the cervix has 
been progressing during this interval to an 
extent requiring surgical excision. In many 
of these cases the patients have complained 
of symptoms for many years. The average 
parity was 2.9. The average interval 
between the birth of the last child and 
removal of the cervix was 12.5 years. It is 
interesting to note that three of the women 
in the series were not married. This sug- 
gests that possibly these unmarried women 
had had no vaginal examination Prior to 
laparotomy, or that the assumption that 
chronic cervicitis does not exist in unmar- 


the age group in which carcinoma is most 
likely to occur. In one case carcinoma was 
diagnosed by biopsy and radium was 
inserted into the cervical canal. In two 
of the remaining cases early malignant 
changes were found on microscopic ex- 
amination. Removal of the cervix at this 
early stage was a valuable prophylactic 
measure for these two patients. 

In one case subtotal hysterectomy was 
performed for uterine fibroids within two 
years of intra-uterine radium therapy. The 
cervix, removed a year and a half later, 
revealed active endometrial transplants. 

A proper examination of the vagina and 
cervix should be conducted when a hyster- 
ectomy is contemplated and the decision 
as to total or subtotal operation should be 
made accordingly. If the surgeon believes 
that a total operation, although indicated, 
is too formidable to be done in certain 
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cases, the subtotal operation should be 
performed. The patient should then be 
reminded that the cervix has not been 
removed and that she should return for the 
removal of the diseased stump within a 
year. The increase in total hysterectomies 
over subtotal hysterectomies in the large 
clinics indicates that the undesirable effects 
of a retained cervical stump are becoming 
generally recognized. 

There is no additional danger in remov- 
ing the cervical stump than in doing any 
plastic operation on the vagina. There were 
no deaths in our series and the hospital 
course was short and uncomplicated in all 
cases. 


SUMMARY 


1. The importance of recognizing path- 
ologic conditions of the cervical stump is 
emphasized. 

2. The performance of complete hyster- 
ectomy in all indicated cases is urged. 

3. The treatment of chronic diseases 
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of the cervical stump is discussed and 
the technic of removal of the stump is 


described. 


4. Forty-four cases of chronic cervicitis 
of the stump are briefly analyzed. 
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THE INFLUENCE OF ESTROGENS ON GENUINE 


PRE-ECLAMPSIA AND ECLAMPSIA 


Evan SHUTE, M.D. 
LONDON, ONTARIO 


HAT estrogens are helpful in the 

prophylaxis of true convulsive ec- 

lampsia has been claimed by both 
Siegler! and the author.?* The basis for 
such treatment, of course, is the finding 
that in eclampsia the estrogen values in 
both blood and urine are low,*® and the 
interesting experiments of Margaret Bar- 
rie® who produced eclampsia-like conditions 
in rats. The Smiths* have recently stated 
their belief that the low estogen level is 
the fundamental endocrine imbalance in 
eclampsia. It is probably unfortunate for 
the future of the hormone management of 
eclamptic toxemia that certain workers 
have, on this basis, begun to administer 
simultaneously prodigious doses of estro- 
gens and progesterone, which are antag- 
onistic substances. 

To the previously published histories, 
the following case reports of eclamptics 
may be added. They substantiate what has 
been claimed for oestrogen therapy in this 
disaster of pregnancy: 


CASE REPORTS 
Case 1. (Courtesy Dr. W. Hughes.) This 


primipara, aged sixteen years, was first seen at 
10 P.M. December 7, 1941. She had seemed 
normal until December 6, when she had had a 
one plus albuminuria. Her pressure then was 
135/70. She was at term and had gone into 
labor spontaneously at 3.00 A.M. on December 
6 at a hospital twenty-five miles from here. 
The pains subsided, only to return at 2.30 A.M. 
on December 7. She mentioned some headache 
and dizziness during the three hours prior to 
delivery and a mild stupor soon developed. 
She was given !4 cc. of pituitrin fifteen minutes 
before delivery. She had nembutal but no 
anesthetic for the labor, indicating the depth 
of her stupor. She finally delivered sponta- 
neously at 8 a.m. on that day. The placenta 


showed no infarction. The child was a 7 pound 
3 ounce normal child. 

Her first convulsion came on at 12.30 noon 
and there were eight altogether before I saw 
her at 10.00 p.m. At that time there was no 
edema. She was restless, disoriented, but ad- 
mitted no headaches nor eye symptoms. She 
had been given 46 gr. of morphine sulfate for 
her last convulsion at 8.00 p.m. There was no 
liver tenderness. There was acetone on the 
breath. Her blood pressure was 135/65. 

A retention catheter was inserted at once, 
and 100,000 International Units of progynon B 
was injected intramuscularly at the same time. 
Doses of 50,000 units were ordered for 3.00 
A.M., 8 A.M. and 12.00 noon next day. On 
account of the acidosis she was given 500 cc. of 
10 per cent glucose intravenously at once. The 
catheter urine showed a two plus albuminuria 
but no red cells or bile. The blood estrogen’ 
was weakly negative. I did not see her after 
that evening. At 1.20 A.M. she was given gr. }4 
morphia as there had been a convulsion at 
1.00 A.M. She had an eight-minute long convul- 
sion at 2.25 A.M. During that night her output 
was 28 ounces, almost free of albumen. At noon 
her pressure was 136/70. The intravenous glu- 
cose had been repeated at 10.00 A.M. by her own 
physician. 

On the morning of December 9 there were 
three more brief convulsions, involving only 
the arms or face. She had had no estrogens since 
noon of December 8. Accordingly, she was 
given 5 mg. of stilbestrol three times on the 
ninth and twice on the tenth day. She was 
quite clear mentally during all that day and 
there were no more convulsions. 

On December 10 a puerperal psychosis began. 
This cleared up by December 17 and she was 
discharged from hospital on December 20. 
She has since displayed some schizophrenic 
tendencies. 

Case 1. This woman had previously had a 
term stillbirth, due to a hard forceps, and a 
spontaneous abortion. Her third pregnancy 
began on November 11, 1940, when she was 
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thirty-seven years old. When she was seen first 
on January 7, 1941, her weight was 163 pounds, 
her blood pressure 148/94 and her blood 
estrogen was positive. She began to vomit a 
great deal. This was controlled quite well by 
repeated hypodermic injections of testosterone 
propionate.* On March to her weight was 168 
pounds, blood pressure 136/90, and there was 
no edema. On March 25 her pressure was 
146/94 and the dose of wheat germ oil (Kelly’s) 
she had been taking was accordingly raised to 
three tablespoons per day. On May 6 her 
weight was 177, her pressure had jumped to 
170/96 and there was a moderate degree of 
edema of the legs. 

I was called to see her in convulsions at 7.30 
A.M. on May 21. Her sister had noticed a smoky 
urine for two days before and there had been 
great edema of the face, legs, and hands for four 
days before. I gave her gr. 14 of morphia and 
sent her to the hospital. Her tongue was greatly 
swollen and she was stuporous. A retention 
catheter was inserted, and two ounces of smoky 
urine were obtained, containing 40 Gm. of 
albumin per liter. She was given 50,000 Inter- 
national Units of progynon B although her 
blood estrogen was still positive. The progynon 
B was repeated every four hours, so that she had 
four doses by nightfall. By 9.30 a.m. of May 21, 
she was rational, had no headache, but had 
blurred vision. At 11.00 A.M. she was sleeping 
quietly with no improvement in output. By 
12.30 noon the output had begun to increase, 
she could read, and her tongue was only half as 
swollen as at first. She could remember every- 
thing up until 7.10 a.m. of that day. 

At 8.00 p.m. the volume of urine output was 
steadily increasing and the urine was much less 
bloody, but the albumin was still 4 plus and 24 
Gm. per liter, and her blood pressure was 
slowly rising. She seemed well an { rational and 
had less edema of the eyelids. By 10.30 P.M. she 
was becoming restless and confused and her 
pressure had not dropped. A bag induction with 
rupture of the membranes was carried out 
under cyclopropane anesthesia. The child was 
alive at that time. Her pressure soon fell to 
160/100 thereafter and she dozed quietly most 
of the night. 

On the morning of May 22 she had no pains, 
and there was a fair amount of bloody urine 
output. There was much less edema generally. 
She felt and looked well. All day her pressure 
varied between 190/124 and 180/110. Strong 
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uterine contractions began at 3.00 p.M. The bag 
came out at 9.15 P.M. By version and extraction 
a six months female child was delivered at 10.30 
p.M. The placenta seemed normal but was 
slightly adherent. Her pressure was 170/116 
just after delivery. Next day there was only a 
one plus albuminuria, 3 to 5 Gm. per liter. 

She made an uninterrupted recovery. She 
left the hospital on May 31 with a 2 plus 
albuminuria (catheter) and some hypertension. 
On both August 15, and October 20 there was 
still a trace of albumin in the urine. Her blood 
pressure on June 13, 1941, was 156/102. She 
felt well then and still does. 

Case 111. This woman, aged thirty, had had 
a stillborn premature baby after eclampsia and 
two live children after her next two toxic 
pregnancies. She was admitted to the hospital 
in a semiconscious state on February 18, 1942, 
at 2.45 A.M. She was not due until April 5, had 
had the usual antenatal care in the country, 
and had had a blood pressure of 160/100 and a 
slight ankle edema when she had last reported 
three days before. There had been great edema 
of the eyelids, blurred vision, uterine pain and 
“indigestion” the day before admission. A 
mustard plaster had been used for this. She had 
also bled from the vagina on that day. She later 
mentioned that there had been no fetal move- 
ment since the afternoon of that day. There had 
been a convulsion at midnight. At that time her 
physician in the country had administered 
3¢ gr. of morphine. 

When she was seen by us she was wildly 
incoherent and threshing about. Her pressure 
was 90/70. There was a slight ankle edema. It 
took three people to hold her in bed and it was 
quite impossible to listen to the fetal heart. We 
stayed with her for two and one-half hours, and 
finally she became more manageable with an 
additional 34 gr. of morphine. A retention 
catheter was inserted at the first, of course, and 
100,000 International Units of progynon B were 
given intramuscularly. Her first 2 ounces of 
urine showed 4 plus albumin and 15 to 20 red 
cells and 30 to 50 white cells per low power field. 

By 8.00 a.m. she was still somewhat frantic, 
and unfortunately got another 4 gr. of mor- 
phine from the house officers. Her urine then 
showed only a 2 plus albumin. Her output had 
increased greatly but could not be measured as 
she had spilled into the bed after tearing out her 
catheter. At 9.00 A.M. she seemed nearly ra- 
tional. By 10.00 A.M. she could count fingers and 
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henceforth was well oriented. Her blood pres- 
sure then was 106/90. She was given 5 mg. of 
stilbestrol every three hours that day, and daily 
thereafter, with no further sedatives. Opthal- 
moscopic examination of the fundi showed no 
abnormality. There was a slight edema of the 
abdominal wall. At 10.30 A.M. weak pains began 
but soon stopped. She slept much of the day. 
Her urine at noon had only a 2 plus albumin. 

At 2.00 p.M. her pressure was 108/86 and 12 
more ounces of urine had been obtained. 
There was much pus but almost no red cells. 
The fetal heart beat could not be heard. By 
7.00 p.M. her output had been 8 ounces, her 
pressure was 120/86, and the membranes were 
ruptured artificially. Her speech was slightly 
thick and her tongue numb. There was old 
blood in the amniotic fluid. Weak pains soon 
began. At 11.00 P.M. her output was another 
18 ounces and by 4.00 a.M. on February 19 
another 38 ounces had been passed, with a 3 
plus albumin, much pus, and some red cells. 

She precipitated, at 5.35 A.M. of the same 
day, a stillborn female child, not macerated. 
The placenta was normal in appearance. At 
10.00 A.M. her pressure was 135/90 and she 
seemed normal in every way. On the following 
day her blood pressure was 160/108 and on 
February 23 134/76. Her recovery was 
uninterrupted. 


An intravenous estrogen of high potency 
is a real desideratum for these cases. This 
has been pointed out before’ and certainly 
merits the consideration of the pharma- 
ceutical houses. Estradiol benzoate given 
intramuscularly takes about seven hours to 
act, and much can happen to a convulsive 
patient in that time. 


TRUE PRE-ECLAMPSIA 


Case iv. This patient, a primipara aged 
twenty-seven years, was first seen on May 22, 
1940. Her last menses had begun on February 
23. Her weight was 135, her blood pressure 
106/76 and her urine was free of albumin. Her 
blood estrogen was positive and, therefore, she 
was put on a dram of Kelly’s wheat germ oi 
daily. This was raised to a tablespoonful per 
day in September because of uterine tenderness 
and vaginal “pressure,” and she went to 
Muskoka on a vacation. Suddenly, on Septem- 
ber 20, she developed considerable edema ex- 
tending up to the knees, a morning headache, 
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and some vague visual symptoms. There was 
no liver tenderness nor elevation of blood 
pressure. Her weight was 138 pounds. Her 
urine was clear. There was nothing to suggest 
either a nephritis or nephrosis. 

Suspecting that the wheat germ oil was 
precipitating an early eclampsia,*:!° we gave no 
more. After three and a half days, by which 
time all vitamin E effects should have worn off, 
the estrogen test was still negative; therefore, 
we concluded that she might do better on an 
estrogen. She was given 2 mg. of stilbestrol per 
day. Her symptoms and edema disappeared 
promptly. Late in October some leg edema re- 
curred. On November 11, her weight was 155 
and pressure 110/66, on 4 mg. of stilbestrol per 
day at that time. 

On December 3, her blood pressure had risen 
to 140/100, there was a trace of albumin in the 
urine, her weight was 154, there was a slight 
leg edema, and she had begun to have morning 
headaches and spots before her eyes for the 
first time in months. Accordingly, her dose was 
raised to 5 mg. of stilbestrol per day. On 
December 5, there was no edema, no albumi- 
nuria, her pressure was 126/76, she felt well and 
she reported that she had had profuse uri- 
nations in the preceding two days. She had 
occasional spots before her eyes in the next 
nine days, but no headaches nor edema. 

Labor began spontaneously on December 14. 
A maximally difficult breech delivery resulted 
in a fine 8 pound baby girl. Both mother and 
child did well. 

On March 25, 1941, her weight was 146 and 
blood pressure 102/70. There was no albu- 
minuria. 

Case v. This was an unmarried primipara, 
eighteen years of age, whose last menstrual date 
was April 28, 1941. She was first seen October 
27, 1941, when her weight was 130 pounds, her 
pressure 110/64, her urine clear, and her blood 
estrogen negative. She had a completely un- 
eventful pregnancy. On January 31, 1942, her 
weight was 135, her pressure 144/70 and her 
urine clear. There was no edema. On February 
6, 1942, she began labor spontaneously at 10.00 
A.M. She was sent to the hospital. By 5.00 p.m. 
she was dilated almost 7 cm., with moderate 
pains occurring every three to five minutes. At 
8.30 p.M. she was g cm. dilated, and was drowsy 
between pains. She was completely oriented 
and had no headaches nor visual complaints. 
There were strong pains every two minutes but 
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no outcry. Indeed, she probably could have 
delivered without anesthesia. A catheter urine 
sample revealed but the faintest trace of 
albumin, but only two ounces was obtained, the 
first since admission. There were jerky little 
hand and arm movements if her body were 
touched and her reflexes were markedly hyper- 
active. Her blood pressure had jumped to 
140/96. She was a direct O.D.P. at the outlet 
at 9.45 P.M. and accordingly a manual and 
forceps rotation and low forceps delivery were 
done. The child was an 8 pound 13 ounce boy 
and his shoulders were very difficult to extract. 
The placenta came in thirty minutes and 
showed only one, old white infarct 2 cm. in 
diameter near one margin, penetrating the 
placental substance. 

She was given 100,000 International Units of 
progynon B during delivery and 50,000 units 
more at 1.00 A.M. Next morning she seemed 
normal in every way, had a blood pressure of 
116/84, but a catheter urine showed a 1 plus 
albuminuria. She was put on 5 mg. of stilbestrol 
daily and made an easy convalesence. 

CaseEvi. This woman, aged forty years, had 
had two normal pregnancies, then a spontane- 
ous abortion, and finally a macerated prema- 
ture. Her last menstruation began November 
12, 1939, and she was first seen February 2, 
1940, when her weight was 142 pounds, urine 
clear, blood pressure 140/84 and blood estrogen 
negative. She was well until May 9 when her 
weight had risen to 155 and her pressure to 
150/78; therefore, she was given 2 mg. of 
stilbestrol per day. On June 11, her weight was 
156, her pressure 140/78, and she had a minimal 
leg edema, but a clear urine. Her stilbestrol dose 
was raised to 4 mg. on June 25. On July 2, her 
weight was 160, pressure 184/112 and her 
stilbestrol was reinforced with 50,000 Inter- 
national Units of progynon B. On July 5, her 
weight had fallen to 159, her pressure to 
156/105 and her urine was still normal. She was 
put on a daily dose of 5 mg. of stilbestrol hence- 
forth. She had 50,000 International Units of 
progynon B twice a week and by July 18 her 
weight was 162 and her pressure had dropped to 
156/90. There was some leg edema at this time. 
On July 30, her weight was 164, her pressure 
was 176/104, there was considerable leg edema 
and the urine had a plus albumin for the first 
time. On August 15, her weight was 162, pres- 
sure 178/90 and there was a 2 plus albuminuria. 
She went into labor spontaneously on August 
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18, but was slow in getting under way; her 
membranes were artificially ruptured at 10.30 
A.M. the following day. Strong pains began at 
8.00 p.M. At noon on August 20 a 7 pound 
10 ounce girl was delivered. The placenta came 
easily, displaying a white infarction of a 
cotyledon at one margin. She had some post- 
partum bleeding and severe shock, but there- 
after made an easy convalescence. 

On October 24, her pressure was 160/96. The 
followmg March she had an operation for 
glaucoma. 

Case vit. This primipara, aged twenty- 
eight years, menstruated last on July 20, 1940. 
When she was first seen on September 12 she 
had a blood pressure of 156/108, a clear urine, 
and weighed 132 pounds. Her blood estrogen 
was weakly negative. On October 21 her weight 
was 134, her pressure 138/90 and she was there- 
fore given 2 mg. of stilbestrol per day. This 
dose was reduced to 1 mg. on October 28 when 
her blood pressure had fallen to 106/68, but 
was raised to 2 mg. again on January 27, when 
her weight was 155, pressure 114/76 and a 
minimal amount of leg edema had appeared. 
On March 13, the edema of the legs was very 
marked, her weight was 160, and her pressure 
144/76. She was then taking 5 mg. per day of 
stilbestrol. On March 20, her weight was 163 
and pressure 104/68. She went into labor spon- 
taneously on March 27 with only moderate 
pains and was completely dilated in four hours. 
A boy weighing 6 pounds g ounces was soon 
delivered. The placenta came easily. There was 
one small, shallow, marginal crescent. There 
was some bleeding after I had left the hospital 
and therefore 1,000 cc. of intravenous glucose 
was given She made a good recovery. On May 
26, 1941, her blood pressure was 140/86 and her 
weight 142 pounds. 

Case vu. This woman had had one normal 
pregnancy. She was twenty-nine years old when 
seen on January 23, 1941, in her second preg- 
nancy. Her last menstruation had begun on 
September 8. When seen she weighed 136 
pounds, had a pressure of 126/80 and a negative 
blood estrogen, with clear urine. On February 
20, her weight was 140, her pressure 150/88, 
her urine still was clear and there was no edema. 
She was put on 2 mg. of stilbestrol per day. On 
March 10, her weight was 145 and pressure 
134/76, with no edema. On April 15, her weight 
was 150 and pressure 120/90, with slight leg 
edema. She was raised to 3 mg. of stilbestrol per 
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day. On May 22, her weight was 157, pressure 
144/86, there was no edema and the urine was 
clear. She was raised to 5 mg. of stilbestrol per 
day. On June 12, her weight was 159, pressure 
140/96, there was no edema, she felt well and 
the urine was clear. She was taken off salt and 
milk. On June 21, she precipitated, at home, an 
8 pound 4 ounce normal female. The placenta 
was normal. Her convalescence was uneventful. 

Case 1x. This patient was a primipara, 
aged twenty-one years. Her last menses began 
on March 2, 1940. When seen first on October 
17 her weight was 166 pounds and her pressure 
142/88; there was no edema, but a slight 
hydramnios, and the blood estrogen was a weak 
negative. Accordingly, she was put on 2 mg. 
of stilbestrol per day. This nauseated her. 
Accordingly, she was changed to 0.24 mg. 
theelol per day. On November 14, her weight 
was 172, pressure 134/82, and there was a trace 
of albuminuria. The hydramnios had gone. On 
November 21 she had a plus albuminuria, her 
pressure was 120/80 and there was slight edema 
of the ankles developing. Labor began spon- 
taneously on December 11 at midnight. The 
pains were weak throughout. At 2.20 p.m. I did 
an extremely difficult midforceps and delivered 
a fine 9 pound 2 ounce boy. The placenta 
showed three very shallow whitish areas near 
the margin. There was slight postpartum 
hemorrhage. The next day her pressure was 
144/86. She developed a mastitis after she left 
the hospital. 

Case x. This woman had had an induced 
abortion previously. When first seen on July 13, 
1940, she was twenty-six years old. Her last 
menses had begun on March 23. Her weight was 
118 pounds, her pressure was 114/60, her urine 
was clear, and her blood estrogen was negative. 
On October 1, her weight was 133 pounds, and 
her pressure had suddenly increased to 126/86. 
There was a slight edema of the fingers and 
legs. The blood estrin was again negative, and 
she was therefore given 2 mg. stilbestrol per 
day. On October 8, her pressure had dropped to 
112/66 and she felt well. On November 9g, her 
weight was 141, pressure 110/70 and she com- 
plained of hot flushes and spots before her eyes. 
On November 30, her weight was 144, her pres- 
sure 118/70, there was some edema of the 
fingers, and she admitted that she had been off 
the stilbestrol for a week. There were still spots 
before her eyes but no headaches; she said her 
head “pounded” when she was taking no 
stilbestrol. The blood estrogen again was nega- 
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tive. She was again given 2 mg. of stilbestrol per 
day. 

On December 28, her weight was 151 pounds, 
her pressure 112/74, and there was slight edema 
of the legs and fingers. She had had great edema 
three days before, had raised her own dose to 
8 mg. per day and volunteered the observation 
that a great increase in urine output had 
ensued. On January 7, her weight was 154 
pounds, her pressure 114/60, she was “‘sleepy,”’ 
had specks before her eyes, had slight edema 
and complained that her head felt “‘full’’; and 
so was given 540,000 International Units of 
progynon B. She was induced on January 9 
when ten days overdue with artificial rupture 
of the membranes. She had a low transverse 
arrest and forceps delivery of a boy weighing 
7 pounds, 11 ounces. The placenta had one 
narrow, white, marginal crescent. She had an 
acute mastitis of both breasts after her dis- 
charge from the hospita' 

Case x1. (Courtesy of Col. W. Mace.) This 
patient, aged twenty-nine years, was a primi- 
para. Her last menses began on November 15, 
1940. When her physician joined the army she 
was sent to me. On July 10, 1941, her weight 
was 175 pounds, her blood pressure was 132/94, 
and there was a minimal edema of the legs and 
fingers. Her blood estrogen was negative; there- 
fore, she was taken off salt and milk and-given 
2 mg. of stilboestrol per day on July 21. On 
July 29, her weight was 176, her pressure 
134/94 and the edema was the same. There was 
some cholecystitis. Her urine was clear. The 
dose of stilbestrol was raised to 4 mg. per day. 
This was maintained until her delivery. On 
August 23, her weight was 180, her pressure 
132/96, there was a trivial leg edema, and the 
urine was clear. Spontaneous labor began on 
August 24. Her pains were very sluggish and 
she was rested that night with morphia. In the 
morning her membranes were ruptured arti- 
ficially. A forceps rotation was finally done and 
a 7 pound, 12 ounce boy was delivered. The 
placenta came easily. There was one tiny 
marginal crescent on the maternal surface. The 
recovery was uneventful. 


Undoubtedly, in the light of later experi- 
ence, many of these women should have 
had larger doses of estrogens. 


DISCUSSION 


It has been said “There are no hopeless 
situations; there are only men who have 


q 
q 
q 
} 
4 
: : 
7 
ote 


New Series Vo . LIX, No. 3 


grown hopeless about them.” These case 
histories speak for themselves. A careful 
perusal of them will indicate the value of 
estrogens in the management of true pre- 
eclampsia and even in convulsive cases of 
eclampsia. It is to be noted that all the 
pre-eclamptics remained ambulant. This 
therapy should be, and is, more effective 
for pre-eclampsia than for eclampsia, for 
prophylaxis than for therapy. Therefore, 
the recognition of true pre-eclampsia is the 
crux of the situation. This is usually dif_i- 
cult on a purely clinical basis; a blood 
estrogen assay is a sine gua non. Those who 
object to the author’s assay method’ must 
find one that is more satisfactory and use it. 
Otherwise this therapeutic method will be 
discredited, for estrogens given to the vast 
majority of so-called pre-eclamptics can be 
of no assistance and may actually do 
harm, perhaps precipitating abruptio pla- 
centae.”"!! Most so-called “‘ pre-eclampsia” 
cases already possess too high an estrogen, 
should be given vitamin E, and run no risk 
whatever of terminating in convulsions. It 
is a pity that loose use of the term pre- 
eclampsia for every late toxemia of preg- 
nancy should vitiate most of the literature 
on the subject. 


SUMMARY 


1. The case reports of three convulsive 
eclamptics and of eight true pre-eclamptics 
are presented in detail. One of the latter 
was induced and all remained ambulatory. 
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2. All were favorably influenced by the 
administration of estrogens. 

3. This therapy is more effective in the 
prophylaxis than in the control of convul- 
sive eclampsia, as could be anticipated. 

4. A blood estrogen assay Is a sine 
qua non in the recognition of genuine 
pre-eclampsia. 
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ACUTE GASTRODUODENAL PERFORATION* 
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Joun L. Mappen, 
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BROOKLYN, NEW YORK 


ROM June 1, 1937, to June 1, 1942, 

there were ninety-one patients with 

gastroduodenal perforations treated on 
the Long Island College Surgical Division 
of Kings County Hospital, Brooklyn. 
Eighty-six were treated by immediate 
operation and the remaining five conserva- 
tively. A consideration of the latter form of 
treatment with individual case reports Is 
included. 

During this period the majority of these 
operations were performed by the resident 
house staff and the cases presented are a 
consecutive group. 

Incidence. During a five-year period 
there were 19,104 surgical admissions on 
this service, an annual average of 3,821. 
Within this same period ninety-one pa- 
tients with perforation of a duodenal or 
gastric ulcer were treated, an average of 
fifteen per year. There was one perforated 
ulcer for every 210 admissions (0.47 per 
cent). 

Seasonal Variation. The incidence of 
perforation was lowest during the autumn. 
Throughout the other seasons of the year 
there was a uniformity in the distribution. 
The variations are shown in Table 1. 

Nationality. Nationalities were many 
and varied. The highest incidence of per- 


TABLE I 
SEASONAL VARIATIONS 
Season | No. of Cases| Per Cent 
| 


foration was in the Irish, followed in close 
order by the Italian, Negro and Hebrew 
races, respectively. 

Sex. Of ninety-one cases, only six were 
females, a ratio of fifteen to one (6.7 per 
cent). 


TABLE II 
NATIONALITIES 


Nationality No. of Cases 


I 


Age Group. The highest incidence of 
perforation was in the fourth decade. The 
fifth and sixth decades, respectively, were 
next highest. There were no perforations 
in the first two nor above the eighth 
decade. The youngest patient was a negro 
male of twenty-one and the oldest a man of 
seventy years. There were five cases of 
recurrent perforation. In three, both per- 
forations occurred in the same decade, 
namely, one in the third decade and two in 
the fourth. In the remaining two the first 
perforation occurred in the fourth and fifth 
decades, the repeat perforations occurring 
in the fifth and sixth decades, respectively. 
There was an interval of five years between 
perforations in each of the last two cases. 


(Table 111.) 


* From the Department of Surgery, Long Island College of Medicine and the College Surgical Service, Kings 
County Hospital, Brooklyn, New York. ¢ Captain, Medical Corps, U. S. Army. 
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TABLE 
AGE GROUP, OPERATIVE CASES 
Mortality, 
Age No. of Cases} Deaths 
10-19 o 0.0 
20-29 10 o 0.0 
30-39 30 2 6.6 
40-49 26 I 3.8 
50-59 15 5 33-3 
60-69 4 2 50.0 
79-79 I I 100.0 
86 11 12.8 


Duration of Symptoms of Perforation. 
The duration of symptoms refers to the 
time interval between the immediate onset 
of symptoms and operation, and not to the 
interval between the onset of symptoms 
and admission to the hospital. There were 
seventy-six patients (86.4 per cent) oper- 
ated upon within the first twelve hours of 
which forty-one (53.9 per cent) were within 
the first six hours, and thirty-five (46.1 per 
cent) in the second six hours. In one case 
symptoms extended over a period of fifty- 
nine hours. (Table tv.) 


TABLE Iv 
DURATION OF SYMPTOMS IN OPERATIVE CASES 
Duration of 
Symptoms—- |No. of Cases) Deaths Mortality, 
H Per Cent 
ours 
os 35 0.0 
6-12 39 7 18.0 
9 3 33.3 
o 0.0 
24-36 I 100.0 
36-48 0.0 
48-60 I 
86 II 12.8 


History of Previous Ulcer. There were 
fifteen cases in which no history of ulcer 
was obtainable. Three patients had vague 
complaints for one to two weeks prior to 
perforation, such as bloating and gaseous 
eructations. There were four others two of 
whom had symptoms of ulcer over a period of 
two weeks and two for three weeks. In five 
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patients a history of previous ulcer varying 
between a minimum of three to a maximum 
of seven months was obtained. In the 
remaining cases the history extended over 
periods varying between a minimum of one 
year and a maximum of twenty-five years. 
Two had symptoms of ulcer extending over 
a period of twenty-five years. 

Previous Perforation. In each of five 
cases (5.1 per cent) there had been a previ- 
ous repair of a perforated ulcer. Three of 
these operations were performed in this 
hospital and the interval of time between 
perforations was six, seven and twenty- 
nine months. In the remaining two the 
interval of time was five years in each case. 

Predominant Symptoms. Pain, tender- 
ness and muscle spasm were predominant 
symptoms. These occurred in every one of 
the cases with the exception of one in which 
there was pain and associated tenderness 
without accompanying muscle spasm. In 
the majority (86 per cent) the symptoms at 
onset were referable to the epigastrium or 
upper quadrants of the abdomen. In ten 
(11.6 per cent) the complaint on admission 
was pain in the right lower quadrant and in 
six of these the provisional diagnosis was 
acute appendicitis. Despite the findings of 
exquisite point tenderness and muscle 
spasm in the right lower quadrant, there 
was associated tenderness and spasm in the 
epigastrium or upper quadrants of the 
abdomen. This is of importance in differ- 
ential diagnosis because in early cases of 
acute appendicitis with localization of 
symptoms in the right lower quadrant it Is 
rare to have findings referable to the 
epigastrium or upper abdominal quadrants. 
In two cases the onset of symptoms was. 
heralded by pain in the left lower quadrant, 
examination revealing exquisite tenderness 
and spasm in this region. The latter signs 
were also noted to a lesser degree in the left 
upper quadrant. Operation in each in- 
stance disclosed a perforation in the proxi- 
mal portion of the body of the stomach 
with a free spill in the left lumbar gutter. 
These were the only cases in which perfora- 
tion occurred in this region of the stomach 
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and on admission each presented identical 
symptoms and signs. 

Shoulder pain was recorded in sixteen 
cases (18.6 per cent). Obliteration of liver 
dullness was noted thirty-seven times (43 
per cent). Vomiting occurred in forty-one 
instances (47.6 per cent), was absent in 
twenty (23.2 per cent) and not recorded in 
twenty-five. 

Shock is often spoken of as frequently 
accompanying gastroduodenal perforation. 
In this series, however, there were only four 
instances (4.4 per cent) in which the 
patient was in shock at the time of admis- 
sion. There were no cases in which delayed 
shock supervened following hospitaliza- 
tion. In Table v the predominant symptoms 
are tabulated. 


TABLE v 
PREDOMINANT SYMPTOMS 
Per 
Pres- | Ab- | No | Cent 
ent | sent |Record) Pres- 
ent 
1. Pain 
Abdominal....... gI | 100.0 
Shoulder radiation, 22 6 63 24.2 
11. Abdominal tender- 
ut. Abdominal rigidity..| go I o 98.9 
iv. Liver dullness....... 24 43 24 26.4 
ee 34 4 53 37.4 
vi. Vomiting........... 44 22 25 48.5 
4 87 o 4-4 


Location of Perforation. There were 
eighty-six instances in which perforation 
was recognized either at the time of opera- 
tion or necropsy. Fifty-seven perforations 
were gastric, two of which involved the 
proximal portion of the body of the 
stomach. In twenty-four the perforation 
was duodenal, three involving the poste- 
rior wall. The smaller number of duodenal 
perforations is unusual, presenting a 2.4 to 
1 ratio of gastric to duodenal. This is at 
variance with most series that have been 
reported. In three instances the location of 
the perforation was undetermined. In one 
it was stated that the perforation was an 
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equal distance on either side of the pyloric 
vein, and in another it involved the 
posterolateral wall of the jejunum imme- 
diately distal to the suspensory ligament 
(Treitz) of the duodenum. Three of the five 
patients with recurrent perforations had 
both operations performed on this service. 
In each instance the perforation was 
gastric. 


TABLE VI 

LOCATION OF PERFORATION 
No. of} Per 
Location of Perforation 


Size of Perforation. The uniformly small 
size of the perforations was characteristic 
as witnessed by the fact that in sixty cases 
(69.7 per cent) the diameter varied between 
o and 0.5 cm. In ten a variation between 
0.5 and 1 cm. was present. The largest 
perforation was 3 cm. in diameter, a report 
of which may prove of interest: 


This perforation occurred in a sixty-eight 
year old white male admitted to the hospital 
with an eight-hour history of symptoms 
referable to a gastric or duodenal ulcer. The 
perforation, associated with adjacent inflam- 
matory edema and marked induration of the 
surrounding tissues, was located on the anterior 
wall of the pyloric portion of the stomach. 
Closure either by means of a purse string or 
through-and-through suture was impossible. 
A free graft of omentum was placed over the 
perforation, and the edges of the graft were 
sutured to the surrounding anterior wall of the 
stomach with five interrupted sutures of fine 
silk. A biopsy taken prior to repair of the 
perforation was reported as chronic inflamma- 
tory tissue. 

The immediate postoperative course was 
uneventful, but he returned three months later 
complaining of persistent abdominal pain, 
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hematemesis, anorexia and an interval weight 
loss of twenty pounds. Gastric analysis revealed 
a high free acidity of 145 and a high total 
acidity of 165. On repeated gastric lavage 
there was no retention or evident bleeding. A 
gastrointestinal series revealed the presence of 
a duodenal ulcer. Upon review of the case a 
gastric resection was considered advisable. At 
the time of operation there was no evident 
ulceration and the only landmarks of the site 
of previous perforation were the five imbedded 
interrupted black silk sutures. There was a 
complete restoration of the whole thickness 
of the wall of the stomach without cicatriza- 
tion. The rapidity of healing was remarkable. 
His postoperative course was uneventful. Since 
operation he has remained asymptomatic with 
marked improvement of appetite and a weight 
gain of thirty pounds. Table vir indicates the 
varying sizes in the perforations recorded. 
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In only five instances was the systolic 
blood pressure below roo. 

In Table vu the cases are listed accord- 
ing to the temperature, pulse and blood 
pressure at the time of admission. 

Leukocyte Count. In seventy-three (84.8 
per cent) of the eighty-six operative cases a 
leucocytosis was present. In eleven cases, 
the leucocyte count was within normal 
range, and in two there was a leukopenia. 
An increase in the polymorphonuclear 
leukocytes occurred on seventy-four occa- 
sions, was normal in eleven and below 
normal in one. Table 1x gives a group 
classification of the degree of leukocytosis. 

X-ray. Roentgenograms were taken for 
evidence of free air beneath the diaphragm 
in forty-one cases and were positive thirty- 
five times (85.3 per cent). Six cases were 


TABLE VII 
SIZE OF PERFORATION 
Sine of 0-0. 0. §-1 cm.| I-1. § cm.| 1. 5-2 cm.| 2-2. cm.| 2. 5-3, cm.| 3-3. 5 cm. 
No measurements recorded......... 13 


Temperature, Pulse and Blood Pressure. 
There were fourteen instances in which the 
temperature was recorded as below normal, 
the lowest 96°F. In thirty-four cases the 
temperature varied between 99° and 100°F. 
In only eleven cases was the temperature 
over 101°F. In twenty-four of the patients 
the pulse varied between 70 and 100, 
exceeding 100 thirty-four times. In the 
majority of the cases, fifty-one (56.1 per 
cent), the systolic blood pressure varied 
between 110 mm. and 140 mm. of mercury. 


negative, although at operation perforation 
was proved to be present. 

Treatment. A total of ninety-one pa- 
tients with gastric and duodenal perfora- 
tion were treated on the service over a 
period of five years. In eighty-six cases the 
treatment was operative and in five 
conservative management was employed. 
In the operative group the preferred 
method of closure was by means of a 
purse-string suture of fine chromic catgut, 
re-enforced by an omental graft held in 


TABLE VIII 
VARIATIONS IN TEMPERATURE, PULSE AND BLOOD PRESSURE 

Temperature........ 96-97°F.| 99—100°F.| 100—-101°F.| 101—102°F.| 102°-+F. 
No. of cases......... I 4 7 8 34 25 II I 
| 2.07) 60-70 70-80 80-90 go-100 | 100-110 | 110-120 120+ 
No. of cuses......... 2 7 23 24 20 10 5 
Systolic blood pres- 

70-80 | 80-90 | go-100 | 100-110 | 110-120 | 120-130 130-140 | 140-150 |150+ 
No. of cases......... I I 4 3 15 17 19 9 10 


Blood pressure—not recorded—twelve cases 
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situ by interrupted sutures of fine silk. alternating with 5 per cent glucose in 
On occasion, silk interrupted sutures were distilled water. This is continued until the 
used to close the perforation and an fourth day, at which time a sufficient 
omental re-enforcement as above. amount of fluid is taken by mouth to 


TABLE IX 


IN LEUCOCYTE COUNT 


VARIATION 
Polymorphonuclear leucocytes.............. 0-25 % 


5-10,000 | 10—15,000 | 15—20,000 | 20-25,000 | 25,000 + 
II 26 28 17 3 
25-50% | 50-75% | 75-100% 
I II 74 


Silk technic was used in the repair of 
the abdominal wound. Closure in layers 
without drainage was performed routinely 
with the exception of the occasional 
instance when the wound was closed with 
through-and-through sutures of heavy 
black silk. 

Prior to operation a Levin tube is passed 
through either nostril into the stomach and 
fastened securely to the side of the face. 
The blood of the patient is typed and cross 
matched. Blood is always ready in our 
blood bank for immediate use. In the left 
antecubital vein an infusion of 5 per cent 
glucose in normal saline is started, and the 
patient is transferred to the operating 
room. 

Upon return to the ward immediate 
gastric suction siphonage according to the 
method of Wangensteen is employed. 
Postoperatively, the suction Is continuous 
for the first six hours. Feedings by mouth 
then follow according to the schedule in 
Table x. 

The suction is alternately on and off 
every two hours during the next eighteen 
to twenty-four hours. The feedings are 
given at the start of the periods in which 
the suction is temporarily off. Subse- 
quently, the time intervals are gradually 
varied so that by the evening of the 
second day or morning of the third day 
suction may be entirely discontinued and 
the stomach tube removed. 

During the postoperative period the 
water and electrolyte balance is maintained 
by the daily parenteral administration of 
fluids, 5 per cent glucose in normal saline, 


maintain an adequate water and chemical 
equilibrium. 

Following operation for gastroduodenal 
perforation postoperative gastric dilatation 
is not an infrequent complication. It is 
easily recognized if kept in mind. It occurs 
on the average of forty-eight to sixty 
hours following the removal of the Levin 
tube and the characteristic symptoms 
which we have noted are nausea, anorexia, 
rapid pulse, restlessness, apprehension and 
free perspiration. The response to decom- 
pression of the stomach with a gastric 
tube is rapid. During the past year it has 
been the routine practice to perform 
nightly gastric lavage in all cases following 
the removal of the stomach tube. Lavage 
is repeated each night until a negative or 
minimal gastric residue is noted. This 
usually occurs between the fifth and 
seventh days postoperatively with some 
variations. By this method of postopera- 
tive treatment gastric dilatation as a 
serious complication has been eliminated. 


CONSERVATIVE MANAGEMENT OF 
GASTRODUOLENAL PERFORATION* 


During the last year and one-half we have 
used elective conservative therapy in five 
cases, with satisfactory results. It merits 
further discussion. The questions naturally 
arise: What cases are to be treated in 


* Since the preparation of this paper another case has 
been treated conservatively. The onset of symptoms 
was acute and typical. Physical findings presented a 
textbook picture of perforation. A complicating residual 
pelvic abscess was drained per rectum seven days after 
onset. Lesion of the duodenum was confirmed by 
roentgenogram. 
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TABLE xX 
ULCER DIET* 
Feedings Instituted Six Hours Postoperatively 
Day of operation: 
Oz. 1 water alternating oz. 1 gelatin qzh 
Ist postoperative day: 
Oz. 2 water alternating with oz. 2 gelatin qzh 
2nd postoperative day: 
Oz. 2 water 
“milk and cream palternating q2h 
gelatin 
3rd postoperative day: 
Oz. 4 water 
“milk and cream alternating q2h 
“gelatin 
4th postoperative day: 
Oz. 5 water 
“milk and cream h 
alternating q2 
gruel 
5th postoperative day: 
Oz. 6 water 
“gelatin 
milk and cream )q2h 
“gruel 
cream soup 
6th postoperative day: 


Oz. 7 gruel 


“ce 


“ce 


gelatin 
cream 
cream soup 
custard 
poached egg 
7th postoperative day: 
Oz. 8 milk and cream 
cereal 
egg 
cream soup 
puree vegetable 
custard 
poached egg 
mashed potato 
8th postoperative day: 
Soft modified ulcer diet 
gth postoperative day: 
Modified ulcer diet 
1oth postoperative day: 
Full ulcer diet 
* The same dietary regime is used following subtotal 
gastric resection and has proven eminently satisfactory. 


alternating q2h-sips of water 
between feedings 


q2h 


this manner? What are the indications 
for and against this mode of therapy? 
Unfortunately, the answers to these ques- 
tions cannot be given in any didactic or 
clear-cut form so as to govern all cases. 
On the contrary, each case must be rigidly 
individualized. In general, it may be stated 
that the following points are taken into 
consideration before we judge a case 
suitable to conservative treatment: (1) 
Duration of symptoms; (2) general con- 
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dition of the patient; (3) subjective 
symptoms and (4) objective findings on 
abdominal examination. 

If the duration of symptoms is in excess 
of twelve hours and associated with sub- 
jective improvement (the patient will 
often state he feels better, that the pain 
is not as severe, etc.), nonoperative man- 
agement is contemplated. Furthermore, 
if he appears to be resting comfortably and 
the findings on abdominal examination 
are not marked, conservative therapy is 
employed. This is in contrast to the indi- 
vidual who is admitted complaining of 
severe abdominal pain, progressive in 
character and associated with exquisite 
and diffuse abdominal tenderness and 
rigidity. In the latter instance immediate 
Operation is mandatory. This type of 
patient often assumes a sitting posture 
to obtain relief and appears acutely ill. 
On the other hand, in the cases which were 
treated conservatively, the patient was 
resting comfortably in the supine position 
and did not appear so acutely ill. 

That spontaneous closure of a perfora- 
tion may occur is unquestionable. It 
has been the lot of almost every surgeon 
at operation to encounter instances of 
gastroduodenal perforation in which the 
protective barriers of nature had sealed 
the area of perforation. It was this finding 
which we have noted in Case 1. This led 
us to the belief that certain cases might 
well be selected for conservative manage- 
ment. It cannot be too strongly empha- 
sized, that if such a condition presents 
itself at operation, the abdomen should be 
immediately closed and no attempt made 
to break down these protective barriers 
in order to disclose the site of perforation. 
At the expense of the well-being of the 
patient we have seen this performed with 
the resulting conversion of a localized 
inflammatory process into a diffusing 
peritonitis. 

During the past year twenty cases were 
admitted with a perforation of a gastric 
or duodenal ulcer. In four (20 per cent) 
elective conservative management was 
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employed with favorable results. There 
were no deaths and follow-up study shows 
them to be well. The number of patients 
we have treated conservatively is small, 
the follow-up period is short. No final 
conclusion should be drawn. We simply 
desire to state we have treated five patients 
conservatively and each one recovered. 

We remain of the opinion that all 
perforated ulcers are not of necessity 
to be treated by operation, but that 
selected cases may be treated conserva- 
tively with satisfactory results. Operative 
intervention, of course, remains the treat- 
ment of choice. If there is a doubt, immedi- 
ate operation is performed. 

Review of the cases in which the 
patients were treated without operation 
shows that on two occasions the dura- 
tion of symptoms was less than twelve 
hours. Nevertheless, conservative manage- 
ment was employed. Interspersed between 
the cases treated conservatively there 
were others admitted with symptoms of 
the same duration or longer in which 
operation was performed because the 
clinical symptoms and signs which they 
presented on examination favored im- 
mediate operative intervention. 

We believe that a review of the cases 
which were treated conservatively may 
be of interest: 


CASE REPORTS 


Case 1. In this case the treatment was 
both operative and conservative. The outcome 
aroused our interest in the possibility of select- 
ing certain cases for nonoperative management. 

H. J., a white male, age forty-three, was 
admitted on June 15, 1941, with a history of 
abdominal pain, nausea and associated vomit- 
ing of twelve hours’ duration. Previous history 
relative to ulcer was vague. Physical examina- 
tion revealed a well developed, well nourished 
white male lying quietly in bed, not appearing 
acutely or chronically ill. His temperature was 
102°F., pulse 86, blood pressure 120/80. Posi- 
tive findings were referable to the abdomen. 

The abdomen was rounded and there were 
no scars. Tenderness and spasm were present 
in the right lower quadrant and to a lesser 
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degree in the epigastrium. There was no 
evident obliteration of liver dullness, no masses, 
or palpable viscera. Rectal examination re- 
vealed tenderness high up on the right side. 
Diagnosis: Acute appendicitis. 

The leucocyte count was 13,000, 88 per 
cent polymorphonuclear leucocytes. Roent- 
genographic examination revealed the presence 
of free air beneath the dome of the right side 
of the diaphragm. 

At operation on the day of admission the 
peritoneal cavity was entered through an 
upper right rectus muscle splitting incision. 
Approximately 100 cc. of free cloudy straw 
colored peritoneal fluid was present. The 
stomach was found adherent to the inferior 
surface of the right lobe of the liver. At the 
point of junction of the liver edge with the 
anterior wall of the stomach and duodenum 
there was a thin, filmy exudate which sealed 
the opposed surfaces. Cultures were taken and 
the wound closed in layers without drainage. 

Postoperative treatment consisted of con- 
tinuous gastric siphonage for a period of forty- 
eight hours and parenteral administration of 
fluids. On the second postoperative day routine 
postoperative ulcer dietary régime was insti- 
tuted, with supplementary parenteral fluid 
administration to maintain an adequate water 
balance. The postoperative course was un- 
eventful and he was discharged on the fifteenth 
postoperative day. 


Comment. The condition of the patient 
at the time of admission appeared satis- 
factory. He was resting comfortably, ap- 
peared to be in no acute distress and felt 
subjectively improved. However, due to 
the presence of tenderness and moderate 
spasm in the epigastrium, and the roent- 
genographic evidence of free air beneath 
the dome of the diaphragm on the right 
side, operation was advisable. At operation 
the area of perforation was so well walled 
off that any attempt to locate the perfora- 
tion by breaking down the protective 
barriers already present was thought 
inadvisable. 


Case. F. E., a thirty-four year old white 
male, was admitted on August 3, 1941, witha 
history of onset of epigastric pain twenty-two 
hours prior to admission. The pain became 
diffuse and rapidly increased in severity; it 
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was associated with nausea but no vomiting. 
Past history revealed symptoms referable to 
ulcer of ten years’ duration, with increasing 
severity of symptoms during the two years 
before the present admission. 

Physical examination revealed a well de- 
veloped, well nourished while male appearing 
acutely ill. His temperature was 100.6°F., pulse 
80. Positive findings at the time of examination 
were limited to the abdomen. 

The abdomen was flat, muscular and bore 
no scars. There was tenderness throughout with 
associated rebound phenomenon and moderate 
muscle spasm. Liver dullness was obliterated. 
Diagnosis: Perforation of a gastric or duodenal 
ulcer. 

The white blood cell count 13,200, 76 per 
cent polymorphonuclear leucocytes. A roent- 
genogram revealed free air beneath the dome 
of the diaphragm on the right side. 

The treatment was conservative, consisting 
in sedation, parenteral administration of fluids, 
and continuous gastric siphonage for forty- 
eight hours. On the second day following 
admission a routine postoperative ulcer diet 
was instituted with supplementary parenteral 
administration of fluids. His course in the 
hospital was uneventful. Local abdominal 
findings present on admission had completely 
disappeared on the fourth day of hospitaliza- 
tion. Gastric analysis revealed the presence of 
a hyperacidity with a high free hydrochloric 
acid of 145 and a high total of 165. A gastro- 
intestinal series prior to discharge showed a 
constant deformity in the first portion of the 
duodenum. Diagnosis: Duodenal ulcer. He was 
discharged August 14, 1941. 


Comment. Because of the duration of 
symptoms prior to hospitalization and 
the fact that he was handling his condition 
satisfactorily at the time of admission, 
conservative therapy was considered the 
preferred method of treatment. Follow-up 
examination over a period of eight months 
shows that he is maintaining the prescribed 
diet and has remained symptom free. 


Case ul. J. W., a white male, age fifty- 
eight, was admitted October 14, 1941, with a 
history of being awakened at 2 A.M. on that 
day with severe epigastric pain with radiation 
to the right shoulder. Two hours following 
onset of symptoms he took whiskey and soda 
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without relief and was admitted to the hospital 
at 6:00 A.M. on the same day. 

Physical examination at this time revealed a 
well developed, well nourished white male 
lying flat in bed, with positive findings limited 
to the abdomen. His temperature was 98.6°F., 
pulse 96, blood pressure 130/80. 

The abdomen was flat with exquisite upper 
abdominal tenderness and rigidity. Marked 
tenderness and spasm were present in the right 
lower quadrant. Liver dullness was diminished. 
Diagnosis: Perforation of a gastric or duodenal 
ulcer. 

The white blood cell count was 18,600 with 
85 per cent polymorphonuclear leucocytes. 
Roentgenographic examination revealed the 
presence of free air under the leaflet of the 
diaphragm on the right side. 

Six hours following admission, which was 
twelve hours following the onset of illness mild 
tenderness persisted in the epigastric region 
without associated muscle rigidity. No evidence 
of shock was present and his general condition 
was good. On October 16, his temperature was 
100°F. and the patient was resting comfortably; 
he had no complaints and his chest was clear. 
There was very slight tenderness noted in the 
lower quadrants of the abdomen; no spasm or 
rebound tenderness were present. On October 
18, the abdomen was soft; there were no 
tenderness or spasm, and he was accepting 
feedings well. Improvement was progressive, 
and the patient was discharged on October 24 
ambulatory and without complaints. The 
hospital stay was ten days. Subsequent gastro- 
intestinal series revealed the presence of a 
duodenal ulcer. 


Comment. Examination within one hour 
after admission showed marked improve- 
ment in his condition. Tenderness in the 
epigastrium and right upper quadrant 
with moderate muscle spasm persisted 
but was less severe. Definite subjective 
and objective improvement were present. 
A trial of conservative therapy was thought 
permissible and rapid and_ progressive 
improvement in his condition occurred. 
To date he remains symptom free on a 
prescribed ulcer diet. 


Case iv. G. M., a seventy-four year old 
white male with no previous ulcer history, was 
admitted on January 28, 1941, with a history 
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of epigastric pain of nine hours’ duration. No 
vomiting or nausea were present; there was 
no shoulder pain. 

Physical examination revealed a well devel- 
oped, well nourished healthy white male 
appearing acutely ill, but resting comfortably. 
His temperature was 101.6°F., pulse 80, blood 
pressure 130/80. 

The abdomen was rounded and bore no 
scars; there was tenderness in the upper part 
of the abdomen most marked in the epigas- 
trium with associated mild muscle spasm of an 
apparent voluntary type. There was no 
obliteration of liver dullness. 

The white blood cell count was 9,900. 
Roentgenographic examination revealed evi- 
dence of free air under the dome of the dia- 
phragm on the right side. Diagnosis: (1) 
Questionable perforation of gastric or duodenal 
ulcer; (2) perforation of a neoplasm of colon. 

Conservative management was followed by 
progressive improvement in his condition. 
Roentgenographic examination on the seventh 
day following admission revealed absorption 
of the previously described free air beneath the 
diaphragm. Barium enema was_ negative. 
Gastrointestinal series revealed evidence of a 
duodenal ulcer. 


Comment. The diagnosis in this case 
on admission was undetermined. Following 
the demonstration of free air beneath the 
diaphragm by roentgenographic examina- 
tion the possibility of a perforated ulcer 
or a perforated neoplasm of the colon 
was entertained, the latter due to the 
fact that a history of recent change in 
bowel habit was obtained. Due to the 
apparent good condition of the patient 
conservative therapy was advisable. He 
remains symptom free, one and one-half 
years following his discharge from the 
hospital. 


Casev. W.H., a negro male, age sixty-one, 
was admitted on March 2, 1942 with a six 
weeks history of sharp, intermittent abdominal 
pains occurring two to three times a day and 
lasting one to two minutes. At 1:30 A.M. on the 
day of admission, shortly following ingestion 
of two drinks of whiskey and beer he noted 
the sudden onset of severe epigastric pain with 
associated nausea and vomiting. The pain 
caused him to double up, radiated to the left 
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shoulder and was accentuated upon respiration. 
He was admitted to the hospital five hours 
following the onset of symptoms. 

Physical examination revealed a well devel- 
oped, well nourished, obese colored male 
appearing acutely ill. His temperature was 
100.2°F., pulse 108, blood pressure 124/80; 
white blood cell count 16,000, 87 per cent 
polymorphonuclear leucocytes. 


TABLE XI 
WOUND HEALING 
| 
No 
Drain- Drain- Total Per 
age Cent 
age 
No. of cases... ......... 76 10 86 
Wound healing 
Per orimaam.........: 63 2 65 | 75.6 
Per secundum........ 6 4 10 11.6 
Undetermined as result 
Wound nian 6 4 10 | 11.6 


His abdomen was rounded but bore no scars. 
There were marked tenderness and spasm in the 
epigastrium and both upper quadrants. Tender- 
ness also was present in the lower quadrants of 
the abdomen, but no spasm was elicited. 
Roentgenographic study revealed free air 
beneath the diaphragm on the right side. 
Diagnosis: Perforation of a gastric or duodenal 
ulcer. 

Conservative treatment was employed. Six 
hours following admission the patient had no 
complaints. No change in abdominal findings 
was present. Within twelve hours marked 
subjective and objective improvement was 
noted. On March 5, moderate distention of the 
abdomen was present without associated 
tenderness or spasm. The distention became 
progressively more severe with difficulty in 
respiration. On March 9g, there was clinical 
evidence of pneumonic consolidation in the 
left lower lobe. The same day a copious 
diarrhea occurred. The abdomen was soft, 
flat and nontender. On March 14, his condition 
was greatly improved. Rectal examination at 
this time revealed no evidence of a pelvic 
abscess. The temperature varied between 
100.2° and 103.6°F. for the first eight days 
following his admission, gradually returning 
to normal on March 20 where it remained until 
the time of discharge on April 11, 1942. 
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The immediate treatment consisted of con- 
tinuous gastric siphonage, sedation, and the 
parenteral administration of fluids. On March 
3, feedings by mouth were started but were 
discontinued on March 6 due to the marked 
distention of the abdomen which was present. 
The subsequent treatment consisted in blood 
transfusion, oxygen administration (tent) and 
sulfadiazine therapy. A satisfactory response 
occurred. 

The gastrointestinal series on April 3 re- 
vealed the presence of a duodenal ulcer. 
Gastric analysis on April 8 showed normal 
values. 


Comments. The response in this case 
to conservative therapy was quite satis- 
factory until the third day following admis- 
sion. Then moderate distention occurred 
at which time there was complete absence 
of abdominal tenderness and spasm. Dis- 
tention was progressive over a period of 
four days with a complicating lobar 
pneumonia. Condition responded to pre- 
scribed treatment although the convales- 
cence was stormy. On follow-up he remains 
asymptomatic and is maintaining pre- 
scribed ulcer diet. 


Case vi. D.R., a white male, age fifty-one, 
was admitted on August 29, 1941, with a 
history of sudden onset of severe generalized 
abdominal pain sixteen hours prior to admis- 
sion. The pain caused him to double up, and 
was most marked in the epigastrium and 
umbilical region, and of an increasing severity. 
No previous history of ulcer was obtained. 

Examination at the time of admission 
revealed a well developed, well nourished white 
male appearing acutely ill. His temperature 
was 101°F., pulse 64, blood pressure 94/50. 

The abdomen was scaphoid with tenderness 
and boardlike rigidity in the epigastrium and 
upper quadrants. Tenderness without spasm 
was present in the left lower quadrant. Diag- 
nosis: Perforation of a gastric or duodenal 
ulcer. Roentgenograms were not taken at the 
time of admission for evidence of free air 
beneath the diaphragm. 

Routine conservative therapy was instituted 
followed by rapid and progressive improve- 
ment. Abdominal tenderness and _ rigidity 
had completely disappeared by the third day 
of hospitalization. Gastric analysis revealed a 
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moderate hyperacidity and a gastrointestinal 
series demonstrated the presence of a duodenal 
ulcer. Hospital stay was twenty-four days. 


Comments. Due to the long duration 
of symptoms prior to admission and with 
the general condition of the patient satis- 
factory, conservative therapy was the 
treatment of choice, with complete relief 
of symptoms and signs within three days 
following admission. This is the only case 
presented in which roentgenograms were 
not taken to demonstrate the presence of 
free air beneath the diaphragm. | 

Drainage. Insertion of drains into the 
peritoneal cavity or wound is not advo- 
cated. In the eighty-six cases in which 
operation was performed drainage was 
omitted in seventy-six of the patients, 
and used in the remaining ten. The cases 
in which drainage was not used, primary 
wound healing was obtained in sixty- 
three (82.9 per cent). In two cases there 
was no statement regarding the character 
of the wound healing. Seven of the patients 
who were not drained died, and thus wound 
healing was not determined. In the ten 
cases in which drainage was instituted 
wound healing was stated to be primary 
in two and secondary in four. Four of the 
patients who were drained died and 
again as above the character of the wound 
healing was not determined. Wound in- 
fections occurred in ten cases, a percentage 
of 11.6 per cent. The sulfonamide group 
of drugs was used locally in the peritoneal 
cavity and also in the wound prior to 
closure in only five instances and. no 
conclusions are drawn. 

Complications. There were no com- 
plications in fifty-four of the cases. In 
the remaining the complications were 
chiefly pulmonary in nature, with wound 
infections and peritonitis, respectively, the 
next in frequency. Several of the patients 
in this series had more than one complica- 
tion. One of the patients developed in 
sequence a postoperative wound infection, 
pelvic abscess, lung abscess, bronchopleural 
fistula and empyema with recovery 
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after a hospital stay of eighty-nine days. 
In Table xir there will be found a list of 
the complications encountered following 
operation for perforation of gastric or 
duodenal ulcer. 


TABLE XII 
COMPLICATIONS 
1. Complications 
A. Pulmonary 


Bronchopneumonia............... 6 
I 
Pulmonary edema................ I 
Bronchopleural fistula............. I 
B. Wound 


p. Miscellaneous 


Gastrointestinal hemorrhage...... . 3 
I 
I 
Delirium tremens................. I 
I 
1. No complications.................... 54 (62.8%) 


Hospital Stay. The shortest period of 
hospitalization following operation in the 
patients who survived was ten days and 
the longest period eighty-nine days. The 
average stay was 17.7 days. In the opera- 
tive patients who succumbed (eleven) 
the shortest period of survival was one 
day, and the longest fifty days, with an 
average survival period of 8.5 days. 

Mortality. There were eleven deaths 
in eighty-six operative cases, with a 
resultant mortality of 12.8 per cent. This 
is qualified by dividing the cases into two 
groups: first, according to age, and second, 
according to the duration of symptoms. 
Reviewing the former it is seen that the 
largest number of deaths numbering five 
out of fifteen cases (33 per cent) occurred 
in the sixth decade. This was almost half 
of the total number of deaths recorded, 
namely, eleven. Reviewing the latter it 
may be seen that seventy-four (86 per 
cent) of the patients were operated upon 
within twelve hours following the onset 
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of symptoms. There were thirty-five cases 
(40.7 per cent) in the first six hours without 
a death, and thirty-nine cases (45.3 per 
cent) in the second six hours with seven 
deaths or a mortality rate of 18 per cent. 
It is apparent from these statistics that, 
in general, the younger the patient and 
the shorter the time between perforation 
and operation, the better is the prognosis. 
The longest interval between the onset of 
symptoms and operation was fifty-nine 
hours, recovery ensuing. There were no 
deaths in the five patients who received 
conservative treatment. This number is 
too small to justify any conclusions. 

Follow-up Study. We have been able to 
trace twenty-eight cases: twenty-seven 
males and one female, and this covers a 
postoperative period varying between two 
months and five years. 

Results obtained may be classified as 
satisfactory and unsatisfactory. In one 
of the cases in which a satisfactory result 
was recorded it was noted at the time of 
his last follow-up examination, which was 
two and one-half years following repair 
of his perforation, that for the previous 
six months he partook of ten glasses 
(10 oz.) of beer and ten glasses (1 oz.) 
of whiskey between 12 o’clock midnight 
and 4:00 A.M. in the morning. His occupa- 
tion was that of a defense worker in a 
machine-shop and he worked from 3:30 P.M. 
to 11:30 P.M., and slept on the average of 
four out of twenty-four hours. Despite 
this he remains symptom free. In May, 
1942, a gastrointestinal series demon- 
strated the presence of a duodenal ulcer. 

There were nineteen cases classified 
as satisfactory and nine as unsatisfactory. 
In the former group are included all of the 
patients who were treated conservatively. 
In the latter there were two cases which 
had repeat perforations within six and 
seven months, respectively. In each in- 
stance following the first operation periodic 
attacks of pain and nausea with associated 
vomiting occurred. Following the second 
repair one of the patients remained asymp- 
tomatic for four months, after which he 
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noted attacks of pain with vomiting every 
three or four weeks over a period of three 
months. These symptoms abated spon- 
taneously, since which time he has been 
well. In the remaining case the patient 
still has recurrent attacks of abdominal 
pain, nausea and irregular attacks of 
vomiting. In four cases subsequent gastric 
resection was performed for persistence 
of symptoms. Three of the patients had 
resection performed within three months 
following the perforation, and the remain- 
ing patient one year following the perfora- 
tion. Follow-up of these cases revealed 
the patients under dietary management 
to be completely asymptomatic. The re- 
maining two of the unsatisfactory group 
have been followed for three years. One 
has never felt well since the operation, 
despite adequate and persistent medical 
treatment. The other felt well for one 
year, following which there was periodic 
recurrence of pain unrelieved by medical 
care. Both of these cases are incapacitated 
relative to their normal occupation. 


SUMMARY 


1. Ninety-one cases of gastroduodenal 
perforation have been reported, eighty-six 
treated by operation and five by elective 
conservative management. 

2. Fifty-seven cases were gastric in 
origin and in twenty-four duodenal. In 
three the location was undetermined; in 
another it was in the jejunum and in one 
it was equidistant on either side of the 
pyloric vein. 

3. The predominant symptoms and signs 
have been reviewed. The similarity in 
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some cases to acute appendicitis and 
points of differentiation from the latter 
have been discussed. 

4. A review of the cases: referable to 
age, duration of symptoms, and mortality 
has been presented. 

5. Shock was rarely associated with 
perforation. It was present in only four 
(4.4 per cent) of the cases reported. 

6. Roentgenograms were taken for free 
air beneath the diaphragm in forty-one 
Instances and was positive in thirty-five 
cases (85.3 per cent). 

7. The order of frequency of postopera- 
tive complications were respectively, pul- 
monary, wound infections and peritonitis. 
In fifty-four of the cases there were no 
complications. 

8. Drainage of the peritoneum or the 
wound is not recommended. 

g. The immediate preoperative and post- 
operative treatment of the operative cases 
is considered. 

10. A detailed discussion of the con- 
servative management of gastroduodenal 
perforation has been given with individual 
case reports of the patients treated in this 
manner. 

11. In eighty-six patients operated upon 
there were eleven deaths (12.8%). There 
were no deaths in the five patients treated 
conservatively. In general the variation 
in mortality is in direct proportion to the 
age of the patient and the duration of 
symptoms. 

12. A follow-up study in twenty-eight 
of the operative cases is presented. 

This includes both operative and non- 
operative cases. 
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SNAPPING HIP 


First Lieut. Howarp DupcEon, JR., M.c. 


WACO, 


snapping hip in the general surgical 

textbooks. In fact, most of them 
pass this condition over with only three to 
four lines which fail to enlighten one as to 
exactly what it is or how to treat it. The 
literature is not very large and most 
articles report only one or two cases seen. 
I believe that there must be many of these 
hips seen, especially in industrial practice 
and among young active males, but these 
are either being overlooked or not diag- 
nosed. The symptomatic cases manifested 
by pain and limp can be corrected by a 
simple, safe operation which gives almost 
100 per cent cures. 

I have six cases to report, two of which 
were seen by me in association with Dr. 
Fred A. Turner. The other four were seen 
on the Orthopedic Service of the Station 
Hospital, Camp Bowie, Texas. Out of 
2,600 cases seen on this service since 
January 1, 1941, these four had all of the 
definite symptoms of snapping hip, an 
incidence of 1 per 650 admissions. All six 
cases seen were young males. 

History. The er of this condition 
Is very indefinite so far as the early medical 
literature is concerned; so | shall pass over 
it without further discussion. 

Etiology. There is some question as to 
the etiology of this condition. Some claim 
it may possibly be due to an inflamed 
bursa about the hip joint or trochanter, 
malformation of the hip joint, tic or spasm 
of muscles, either voluntary or involun- 
tary, or muscular relaxation, especially of 
the gluteus maximus. While Mayer, Pruitt, 
Lovett and DaCosta believe it is due to 
iliotibial tract abnormality. 

I consider the cause to be due to trauma 
to either the iliotibial tract or the tensor 
fasciae femoris and possibly at times to the 
insertion of the gluteus medius muscle. 


eee is not much mention of the 


TEXAS 


However, the majority of the cases follow 
injury to the iliotibial tract alone. 

Cases 1, 1, 111 and tv have definite his- 
tories of hip injuries which were later 
followed by the appearance of snapping 
in the injured hip. Case vi gives an indefi- 
nite history of injury, while Case v has had 
no injury so far as I could find out. 

I believed that these men received verti- 
cal tears in the iliotibial tract in the region 
of the greater trochanter and that the 
healed scar in the tract formed a hard ridge 
which whips back and forth over the 
greater trochanter with each step. This 
eventually causes a bursitis over the 
trochanter which causes both local and 
referred pain. 

Symptoms. The symptoms are very 
simple. The patient complains of a snap- 
ping, which he can feel and occasionally 
hear, in the region of the greater tro- 
chanter. There may or may not be pain. 
It was present in four of my cases. Pain 
is always present in the region of the 
greater trochanter and may be referred 
down the anterolateral aspect of the thigh 
to the knee. Two patients (Cases 1 and 
11) thought that the effected leg was 
shorter than the other. In fact, Case 1 
had been told that he had a dislocated hip. 

Physical Findings. There is a palpable 
“cord” whipping over the greater tro- 
chanter which goes anterior to on flexion 
of thigh and posterior to the trochanter on 
extension. This may be easily felt by 
placing the hand on the trochanter and 
having the patient walk. It is usually 
present with each step. Occasionally the 
“cord”? may be seen to jump under the 
skin during locomotion. In old cases with 
severe pain and muscle spasm (Case 11) 
there may be atrophy of thigh muscles and 
slight scoliosis as the patient favors the 
leg to ease pain. 
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Some patients lie in bed so that the 
injured leg seems upon observation to be 
shorter than the uninjured one. Measure- 
-ment from the anterosuperior spine of 
the ilium to the internal malleolus will 
show that both legs are of equal length. An 
anteroposterior and oblique views of hip 
should be taken. In true snapping hip there 
is no bone change. 

Diagnosis. A diagnosis is made by: 
(1) Palpable snapping of band over the 
greater trochanter upon flexion and exten- 
sion of the hip; (2) pain in the region of the 
trochanter may or may not be present. 
There may be occasional referred pain 
to the anterolateral surface of the thigh; 
(3) no bone changes are shown by x-ray; 
(4) legs are of equal length; and (5) usually 
there is a definite history of trauma either 
remote or recent (four of my cases), but 
absence of this will not rule out the correct 
diagnosis. 

Differential Diagnosis. This must be 
made from osteochondroma of the tro- 
chanteric region, intra-articular lesions 
such as loose bodies or osteochondromato- 
sis, or subluxation associated with paralysis 
of the muscles of the hip. All, with the 
exception of muscle paralysis, show posi- 
tive x-ray findings. Muscle paralysis may 
be differentiated by history, muscular 
weakness, and physical findings. 

Treatment. The correction is surgical 
if pain and disability are present. If there 
is only snapping without pain and dis- 
ability, no surgery is indicated as an ex- 
planation of the cause will usually satisfy 
the patient. 

The operation should be done under 
local anesthetic as the tense band is found 
with difficulty if the muscles are fully 
relaxed by inhalation anesthesia. Dickinson 
reports a case of bilateral snapping hip 
which required five operations, three under 
ether, and the last two, which were suc- 
cessful, under local anesthesia. It is very 
important that the patient be conscious 
and able to snap the hip during operation, 
otherwise the band will often not be found 
and the patient will not be cured. 
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The technic used was that described by 
Campbell which is as follows, (Figs. 1, 2, 3 
and 4): “An incision is made in line with the 
junction of the gluteus medius and tensor 
fasciae femoris muscles to the posterior 
border of the greater trochanter, thence con- 
tinued distally in the longitudinal axis of the 
thigh a distance of 4 inches. On incising the 
ilio-tibial band, a definite, thickened strip 
may be palpated on its posterior inner 
surface. This portion is dissected up to the 
trochanter forming a flap 3-4” in length. 
The distal end of the tensor fascia femoris 
is then freed. The distal half of the fascial 
flap is cut off and the remaining fascial 
flap is transferred anterior to the greater 
trochanter, sutured to the fascia on the 
anteriolateral aspect of the thigh and fixed 
by chromic sutures.”’ (Fig. 4.) 

The leg is not immobilized in a cast as 
was formerly the practice, but a snug, tight 
dressing is applied to prevent any post- 
operative oozing. It is a good idea to use a 
soft rubber drain for a few days as there is 
a large area of skin that has been under- 
mined. Exercise should be started as soon 
as the wound has healed. 

Several other operations have been sug- 
gested by Binnie, Jones, Mayer and Pruitt, 
but they are essentially the same as the 
above described technic and the results 
also are the same. 


CASE REPORTS 


Case 1. E. A. D., age seventeen, a male, 
while playing football stx months ago fell down 
pinning his left leg under him. There was sharp 
pain at the time of injury but not disabling. 
On the next day his hip and lateral side of thigh 
were sore but he soon recovered and after 
ten days was able to resume play. Three 
months after injury he began to have snapping 
of hip when he walked. At first there was no 
pain associated with this, but as snapping 
became more severe there was associated pain 
in the anterior and lateral side of thigh which 
extended down to the knee. The patient 
believed his left leg was shorter than the right 
and he favors it. He was very worried about 
the leg and thought that he may be crippled 
and unable to play football. Physical examina- 
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tion showed a typical snapping hip. Legs were resected. The patient recovered completely 
of equal length; there were 11% inches of and his football ability was not impaired. 


or ater trochanter 


greater trochanter 
‘fascial scar 
fascial incision. 


Fic. 2. 


Fic. 1. Skin incision is shaped like a hockey stick and is made in line with the junction of the gluteus 
medius and tensor fascia femoris muscles to the border of the greater trochanter, then distally 
and parallel to the femur for about four inches. 

Fic. 2. Two parallel incisions are made in the iliotibial tract and extended up to and above the 
greater trochanter where the gluteus medius and tensor fascia femoris gradually fuse into the 
tract. The thickened fascial band, which causes the snapping, is shown in the drawing and can 
be felt on the posterior inner surface of the iliotibial tract as a thickened cord. 


atrophy in the left thigh; X-ray was negative. Caseu. O.C. T., age thirty, injured his hip 
Operation was carried out under local anes- when he slipped and fell while running to the 
thesia and the thickened iliotibial band mess hall. His left leg was twisted. The regi- 
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fascia. cut off here 


Areater trochanter Fic. 3. 


scar 


t 


Fic. 3. The fascia between the parallel incisions is dissected up and freed from the greater tro- 
chanter, thus also freeing the distal end of the tensor fascia femoris. The distal end of the flap 
is freed and turned back as shown. The distal two-thirds of flap cut off as shown by black line in 
above figure. 

Fic. 4. The proximal one-third of the fascial strip is sutured anterior to and above greater tro- 

chanter to fascia of anterolateral surface of thigh. This absolutely prevents any further snapping 

of the hip from occurring. Defect in fascia is not closed, 
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mental surgeon who saw him thought that 
he had a possible hip dislocation and on admis- 
sion to the hospital it had that appearance. 
X-ray was negative. There was no limitation 
of motion and no swelling, but he was unable 
to stand straight because of pain in the leg. 
The injured leg appeared shorter than its mate 
but was the same length on measurement. 
There was no popping. The patient was treated 
by bed rest. Four weeks later a slight snapping 
appeared in the left hip and gradually became 
worse with associated anterolateral thigh pain 
which was referred to the knee. This patient 
was badly disabled and unable to perform even 
the lightest military duty. At operation there 
was a thick iliotibial scar which was almost 
like cutting cartilage. Campbell’s repair was 
done and the operation was a success. The 
patient is slowly recovering as he had a great 
amount of atrophy of the left thigh. No snap- 
ping or pain are present. 

Case ut. M. C. K., age twenty-seven, in- 
jured his back and right hip during a blackout 
when an army truck turned over. X-ray was 
negative. All physical findings were negative 
on admission. Twenty days after the injury he 
began to have snapping of the right hip. This 
grew worse since walking was started and there 
was pain in the region of the trochanter. This 
patient has been advised to have surgical cor- 
rection but as yet it has not been done. 

Case Iv. P. V., age twenty-one, began to 
have snapping of the right hip four months ago, 
but pain did not appear until six weeks ago. 
There was snapping and pain in the antero- 
lateral surface of thigh, greater trochanter and 
knee. At times he feels that the right hip is 
shorter than the left. He is beginning to have 

painless snap in the left hip also. There is no 
definite history of 1 injury but it may have been 
due to a minor injury he received on march 
four months previously. Physical examination 
showed definite snap which is both palpable 
and visible on the right hip and a slight snap 
over the left. X-rays were negative for both 
hips. He was advised to have an operation on 
the right hip but refused. 

Case v. L. D. C,, age eighteen, a male, 
experienced snapping of the right hip with 
every step which began three months ago. It 
was painless. No progress has been in this con- 
dition since the first month of onset. No definite 
history of injury was given. The snapping band 
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is easily felt over the trochanter. X-rays were 
negative. Legs are of equal length and there is 
no atrophy. As there was no pain, the path- 
ology was explained and an operation was not 
advised. The patient was satisfied and he has 
had no further trouble with the hip. 

Case vi. L. P. M., age twenty-two, began 
to notice a popping of hip in the region of the 
greater trochanter whenever he took a step in 
winter of 1940. He had no pain. He felt the 
pop but did not hear it. There was no history 
of recent injury; however, in 1938, while play- 
ing football he received an indefinite hip injury 
which partially incapacitated him for two weeks. 
There was definite snapping on extension and 
flexion of hip. The thickened band can easily 
be rolled between the fingers of the examining 
hand. Legs are of equal length and there is no 
atrophy of thigh muscles. X-ray Is negative. 
As there is no pain, an operation will not be 
advised. The patient, who is in the service, 
returned to duty. 


In the above cases I have given only 
the most important points and have tried 
to touch only the high spots of each case. 
Two patients have been operated upon suc- 
cessfully, one awaits operation, another 
was advised to have surgery but refused, 
and in two no operation was indicated. 


SUMMARY 


Six cases of snapping hip are reported. 
The etiology, symptoms, physical findings, 
diagnosis, differential diagnosis, and opera- 
tive technic are described. The results are 
given. 
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SUBASTRAGALOID ARTHRODESIS FOR THE OS CALCIS 
TYPE OF FLAT FOOT* 


Darrett G. LEAvITT, M.D. 
Diplomate of the American Board of Orthopedic Surgery 
SEATTLE, WASHINGTON 


T will be necessary for the average 
orthopedic surgeon to alter to a 
certain degree his concepts of surgical 

indications in the treatment of painful 
or symptomatic flat feet in order to appre- 
ciate fully the unusual satisfaction to be 
realized from applying the operation of 
subastragaloid arthrodesis where it is 
specifically indicated. After several years 
of critical observation of postoperative 
surgical results in the treatment of various 
types of decompensated or painful flat 
feet, the author’s opinion of the various 
operative procedures has been amplified 
especially as to where certain operative 
procedures were best app'ied, and where 
these various operative procedures yielded 
inferior results. After analyzing these 
results following surgery in the treatment 
of flat feet for sometime, it chanced during 
the examination of a child with a severe 
degree of flat foot that the author noted 
a marked valgus of the heels, which is 
considered to be so commonly associated 
with malposture of the feet, if not flat 
feet. It was observed that if the rear foot 
was held manually in the correct position; 
in other words if the valgus of the os calcis 
was manually prevented, when the child 
bore weight on the foot, the depression of 
the longitudinal arch with prominence 
of the structures on the medial aspect 
of the foot, either the scaphoid or head of 
the astragalus, or both, did not appear. 

The thought then occurred that if by 

some operative procedure the deformity 
of the rear foot could be prevented, why 
would it not be possible to maintain the 
height of the longitudinal arch and prevent 
the commonly seen depression of the 


structures in the region of the medial 
foot, and the inward bulging of these 
same structures? Other patients were 
observed and examined with this thought 
in mind until it seemed convincing that 
such correction of and prevention of 
deformity would result from successful 
subastragaloid or subtalar arthrodesis. 
To date, the author has in the last four 
years performed, or has supervised per- 
formance on his service at the Children’s 
Orthopedic Hospital in Seattle of about 
eight bilateral operations in which subtalar 
arthrodesis has been done, occasion- 
ally with simultaneous excision of a 
prominent accessory scaphoid bone, or 
subsequent excision of a remaining promi- 
nent or accessory scaphoid. The results 
from surgery in this class of patients has 
been the most uniformly satisfactory 
series of surgical results in flat feet ex- 
perienced to date. In practically every 
case the result has been good or excellent. 
A few patients have some minor dis- 
turbances with the feet, but no serious 
return of deformity, while some of the 
feet have entirely normal appearance and 
apparent function. One of the first patients 
so treated has been able to walk as much 
as thirteen miles per day in the mountains 
in the summertime without difficulty. 
Reconstruction of the ligament holding 
the peroneus longus tendon in its groove 
was required on one side after the arthro- 
desis, however, in this first case. 

What is the os calcis type of flat foot? 
Obviously, this condition is nothing new. 
However, if one will study the individual 
characteristics of the patient with foot 
complaints one will notice that in some of 


* From the Orthopedic Service of Children’s Orthopedic Hospital, Seattle. 
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prominent on the medial aspect of the 
foot, and if the foot is flexible, even more 
commonly the scaphoid bone also in 


these patients the valgus of the os calcis 
is a definite and important part of the 
deformity of the foot. Regardless of any 


Fic. 1. E. B. a, preoperative and B, postoperative standing photographs. Note 


improvement in foot posture. Retenaculum peroneus longus reconstructed 
from a strip of the Achilles tendon, left. 


complex description of the mechanism 
and development of depression of the 
longitudinal arch of the foot in the weight- 
bearing position, it has become evident 
that one of the primary, if not the primary 
and initiating factor in the depression 
of the longitudinal arch in this type and the 
associated deformities of the flat foot 
lies in the occurrence of valgus of the 
os calcis when weight is borne. If the os 
calcis by weight bearing tilts into eversion 
or valgus, the head of the astragalus is 
permitted to gravitate medially in the 
horizontal plane, and having started in this 
direction undoubtedly soon, if not simul- 
taneously, becomes plantar flexed in rela- 
tion to the rear foot. The head of the 
astragalus then becomes very frequently 


addition to becoming depressed _ plantar- 
ward bulges on the medial aspect of the 
foot. How much actual abduction of the 
forefoot also in the horizontal plane occurs 
through the midtarsal region is very 
difficult to determine, but in a flexible 
foot this probably is an _ appreciable 
entity, since the forefoot in standing or 
in a certain portion of the gait is fixed. 
Practical application of subastragaloid 
or subtalar arthrodesis has proved that 
where bony contour and anatomic size 
of the foot bones are normal, fixation of 
the rear foot in the neutral or straight 
position will prevent rotatory deformity 
of the talus, as well as the leg above, in the 
horizontal plane, and equinous or plantar 
flexion deformity of this bone. (Rather, 
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if the shape of the bones of the feet is 
within normal limits, subtalar arthrodesis 
will prevent the bulging of the head of the 
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sory scaphoid bone, although the degree 
of protrusion of these structures on weight- 
bearing may be markedly decreased, it 


Fic. 2. E. B. a and B, preoperative; and c and D, postoperative standing 
radiographs, lateral views. Note subastragaloid arthrodesis, improved 


longitudinal arches. 


astragalus medially, and also the promi- 
nence of the scaphoid on the inner aspect 
of the foot and concomitantly also prevents 
depression of the longitudinal arch in the 
weight-bearing position.) If, however, there 
is a congenital prominence and deformity 
of the neck or head of the astragalus, and a 
congenitally prominent enlarged or acces- 


will be found necessary especially in the 
cases of the scaphoid protrusion to excise 
this fragment at the time or at a subsequent 
date. This is for the purpose of removing 
the prominence from the shoe irritation. 
In other words, not all feet in which 
scaphoid bone is very prominent, or in 
which an accessory scaphoid bone exists, 
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A B Cc D 
Fic. 3. E. B. a and b, preoperative and c and p, postoperative anteroposterior radiographs standing. Note 
some decrease in medial prominence of head of astragalus and scaphoid, right and left postoperatively. 


Fic. 4. P. C. a and B, preoperative and c and D, postoperative standing photo- 
graphs. Note improved foot posture and increased height of longitudinal 
arches. Slight valgus of os calces apparent postoperatively. 
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are by any means flat feet, nor are they 
necessarily accompanied by symptoms of 
foot strain, but local pressure irritation 
may be the only symptom existing. 
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can be obtained in certain types of flexible 
flat feet by transference of the tibialis 
anticus tendon posteriorly, or possibly 
by other soft tissue surgery; but the 


Fic. 5. P. C. Preoperative and postoperative lateral standing radiographs, postoperative showing sub- 
astragaloid arthrodesis and improved position of astragalus with higher longitudinal arch. 


By 


Fic. 6. P. C. Preoperative and postoperative standing anteroposterior radiographs, some change 
suggested less definite than lateral views. 


A good deal is said and written about the 
inadvisability of disturbing the bony archi- 
tecture of the foot or of removing the 
mobility of the foot joints when soft 
tissue work can be substituted. It is 
conceded that many excellent results 


argument that interference with the joints 
of the foot is a factor of such importance 
that it should be avoided is, and has been 
proved by the results in the os calcis type 
or flat foot to be fallacious. The lack of 
instability in the rear foot is insurance 
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against repeated foot strain under function supination of the forefoot in the presence 
in which the foot has proved itself to be of fusion in the talocalcaneal or subtalar 
incompetent in the first place. Postopera- joint. That they do not have entirely 


Fic. 7. E. G. a and B, preoperative standing photographs; c and p, postopera- 
tive standing photographs. 
tive examination of the patients reveals normal or flexible excursion of pronation 


that they have maintained a large per- and supination in the anterior portion 
centage of the passive prcuation and of the foot is a condition to cause probable 
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Fic. 8. E. G. a and bs, preoperative standing lateral radiographs; c and pb, 
postoperative lateral standing radiographs. Note resultant increase in 
longitudinal arch and higher position of scaphoids and head of the astragali. 
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rejoicing in years to come. Until the 
present time the author has not performed 
this operation for the painful os calcis 
type of static flat foot in adults, but its 
possibilities are not restricted to this type 
of flat feet in children. 

The operative procedure is certainly not 
new. The recognition of the type of symp- 
tomatic flat foot in which valgus or ever- 
sion of the os calcis is the initiating 
deformity is comparatively simple, if it is 
considered. The operation itself because 
of the limited exposure is not easier than 
a triple arthrodesis, and at first may seem 
more difficult to the operator. Ordinary 
care will prevent appreciable injuring of 
the midtarsal joints. It is unnecessary to 
remove a wedge as the resting posture of 
these feet usually approximates normal. 
If the bony surfaces are deeply chipped 
and held in the neutral position until fusion 
occurs, subsequent deformity should be 
prevented. After the first few operations 
it was noted that the relative position of 
the head of the astragalus with reference 
to the anterior tubercle of the os calcis was 
better preserved in the postoperative non 
weight bearing radiograph when the foot 
was markedly inverted and adducted with 
some plantar flexion; but since fixed varus 
of the posterior foot is a very undesired 
complication to subtalar arthrodesis, the 
author has habitually returned the foot 
to the walking position with the heel 
neutral in approximately three weeks. 
Two or more months of plaster im- 
mobilization with a subsequent period 
of longitudinal arch support were carried 
out. While preoperative standing radio- 
graphs made from the lateral aspect 
have shown the head of the astragalus 
to lie at a much lower plane with rela- 
tive overriding of the shadow of the 
anterior tubercle of the os calcis, postopera- 
tive radiographs have demonstrated a 
variable but uniformly higher plane of the 
head of the astragalus; and the long arch 
also is apparently higher. In the antero- 
posterior standing radiographs there is 
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suggested, but less clearly, improvement 
in the outward swing or abduction of the 
forefoot, especially through the midtarsal 
joints. The most visible evidence of cor- 
rection in the postoperative photographs, 
which are certainly variable in judging 
postoperative results, show decrease or 
absence of the valgus of the heel and 
marked tendency for recession of the 
prominent structures in the medial aspect 
of the foot, particularly in the patients 
in whom accessory scaphoid prominences 
are not present. In one instance the author 
attempted to pin the neck of the astragalus 
to the os calcis in the correct position by a 
Kirschner wire, but this first trial was 
apparently not anymore successful than 
on the side where plaster alone was used, 
although the patient had definitely less 
discomfort in this foot postoperatively 
than in the other side. 

The following preoperative and post- 
operative photographs are presented to 
demonstrate some of these patients with- 
out special regard for choosing those 
considered most satisfactory. (Figs. 1 to 8.) 


CONCLUSIONS 


1. The os calcis type of flat foot may be 
defined as a postural deformity of the foot 
in which apparently valgus or eversion of 
the rear foot initiates and is responsible for 
the subsequent deformities associated with 
depression of the longitudinal arch. 

2. Functional deformity of the os calcis 
type of flat foot without abnormal con- 
genital protrusion or deformity of the head 
of the astragalus and especially of the 
scaphoid can be prevented by subtalar 
arthrodesis. 

3. Symptoms of decompensation or foot 
strain accompanying this type of flat foot 
can best and most satisfactorily and per- 
manently be corrected by subtalar 
arthrodesis. 

4. It is sometimes necessary to remove 
the abnormal prominence of the scaphoid 
bone. 
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WELL THIGH TRACTION IN THE TREATMENT OF 
INTERTROCHANTERIC FRACTURES 


Irvin STEIN, M.D. 


Chief Orthopedic Surgeon, Philadelphia 
General Hospital 


AND 


Rusin M. Lewis, M.D. 


Assistant Orthopedic Surgeon, Philadelphia 
General Hospital 


PHILADELPHIA, PENNSYLVANIA 


trochanteric fractures has always 

been a serious one. Maintenance of 
reduction has also presented difficulties. 
Because most of the patients admitted to 
the Orthopedic Service of the Philadelphia 
General Hospital are aged and debilitated 
and over seventy years of age, hospital care 
and extended periods of hospitalization 
aggravate the basic critical problem. 

In an attempt to solve the problem as a 
whole, we considered it necessary to accom- 
plish the following: (1) Adequate reduction; 
(2) suitable fixation; (3) simplified nursing 
care; (4) simple operative procedure; (5) 
freedom of hip and knee motions, and (6) 
low cost apparatus. 

Revie ed and considered were the merits 
of such existing methods as: (1) Open oper- 
ation; (2) pin and screw fixation, and (3) 
well leg traction and _fixation—Roger 
Anderson well leg splint and well leg casts 
with struts. 


"Ta problem of reduction of inter- 
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operation, for example, in the type of cases 
we are called upon to treat, is too shocking 


Fic. 1. Illustration showing the scheme of the appa- 
ratus and an analysis of the forces. 


a procedure to warrant serious considera- 
tion. It was, therefore, dropped. 


ASSEMBLY 


Fic. 2. Scale drawing of the apparatus. 


Definite limitations appeared in the 
survey of these available technics. Open 
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Pin and screw fixation may be suitable in 
some cases. In many of our patients, how- 
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ever, the site of the fracture and the de- 
mineralization of the bone do not make the 
use of this method feasible. 


Fic. 3. Photograph of apparatus. 


The high cost of a large number of 
apparatus must not be overlooked when it 
is considered that there are about ten or 
twelve of these cases in our wards at one 
time. At least a dozen pieces of this 
apparatus is therefore required. To avoid 
this initial expense, the solution is to be 
found in an Inexpensive apparatus, but one 
which Is effective and efficient. 

The Roger Anderson well leg traction 
apparatus provides a very satisfactory 
method for control of these cases. Unfor- 
tunately, here, too, there are drawbacks. It 
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“glue up.” Although it is not an expensive 
piece of equipment, if one case alone is 
involved, a heavy outlay of money is called 


Fic. 4. Photograph of apparatus as applied to 
patient. 
for when ten or twelve apparatus are 
needed. 

In discussing this problem with another 
of the orthopedic chiefs at the hospital, we 
learned that Dr. J. R. Moore used the 
Anderson well leg apparatus with a pin 
part way through the femur rather than 


Fic. 5 


meets all but the last two requirements in 
our specifications. Although the Anderson 
apparatus allows motion of the hip joints, 
the knees are fixed and have a tendency to 


‘ Fic. 6. 
Fics. 5 and 6. B. Z. Intertrochanteric fracture before and after applica- 
tion of apparatus. 


through the tibia on the fractured limb. In 
this way traction on the ligaments of the 
knee was eliminated and a subsequent 
relaxed joint obviated, 
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After further study of the whole picture a 
solution was presumed whereby both knees 
could be left free and traction and pressure 
applied through pins at the lower ends of 
the femora. To accomplish this a mecha- 
nism to provide the necessary forces and 
fixation was devised. 

The materials used are as follows: two 
cross bars—Maple, birch or waterproof 
plywood; two longitudinal bars; four 
machine screws and nuts; four washers; 
one turnbuckle and two pieces of 5g inch 
by 4 inches—18 gauge strap iron. 


TECHNIC 


1. Local anesthesia is preferred. Stein- 
man pins sufficiently long to extend one 
inch to one and a half inches beyond the 
skin margins are used. These are inserted 
approximately one inch above the abductor 
tubercle of the femur. They are placed in 
the coronal plane perpendicular to the 
shaft. 

2. A felt pad, three inches wide, one-half 
inch thick and long enough to almost reach 
the pin on both sides of the thigh 1s placed 
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3. The casts are applied from the knee to 
the groin. Care must be taken, however, to 
place the plaster high on the lateral surface 
of the fractured thigh. 


Fic. 7. P. H. Intertrochanteric fracture. 


4. Place the longitudinal bar (Fig. 1) on 
the anterior surface of the well thigh cast in 


Fic. 8. P. H. Intertrochanteric fracture following application 


of apparatus. 


just proximal to the superior border of the 
patella. This in turn is held in place by 
cotton sheeting wrapped around the thigh. 
Except for this padding, the plaster is 
applied directly to the skin. 


the sagittal plane. Embody this link in the 
plaster and fix it to the pin. 


5. Place the longitudinal bar (Fig. 2) on 


the anterior surface of the fractured thigh 
cast fifteen degrees lateral to the sagittal 
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plane and fix it to the cast in similar 
fashion. This is to provide the internal 
rotation necessary to align the fragments. 

6. The patient is returned to the ward 
and the plaster is allowed to dry. 

7. The turnbuckle assembly is placed 
from the proximal bolt on the fractured 
thigh to the distal bolt on the well thigh. 
The cross links are placed and the nuts are 
screwed down on the bolts. It is necessary 
to rotate internally the fractured thigh to 
place the crossbars. This can be accom- 
plished with little pain if gradual firm trac- 
tion is used while internally rotating. 

8. The turnbuckle is tightened and a 
roentgenogram is made. If reduction is not 
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complete, additional tension is applied 
through the tightening of the turnbuckle. 


SUMMARY 


A discussion of the problems in the 
treatment of intertrochanteric fractures of 
the femur is presented. 

Specifications for a suitable apparatus 
are outlined; a description of the mecha- 
nism and design are shown; the technic of 
application is given and the fractures 
and their reduction are shown by the 
roentgenograms. 

This paper is a preliminary report and 
end results are not indicated. 


Any phalangeal joint may be dislocated backward, forward or laterally. 
Reduction is by traction and bending the finger in the direction opposite 
to the dislocation. Occasionally, repair of the capsule is necessary to prevent 


recurrence of the displacement. 


From “A Manual of the Treatment of Fractures” by John A. Caldwell 


(Charles C. Thomas). 
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THE SYNDROME OF THE FIXED OMENTUM* 


GLENN ASHWORTH, M.D. 
On the General Surgery Staff, Myers Clinic Hospital 
PHILIPPI, WEST VIRGINIA 


great omentum produces a guy- 

rope action of this structure upon 
the stomach, duodenum, transverse colon 
and diaphragm. The tension exerted by this 
relationship induces the signs and symp- 
toms which characterize a separate and 
distinct clinical entity. I refer to this 
entity as ““The Syndrome of the Fixed 
Omentum.” 


ETIOLOGY 


The normally free margin of the great 
omentum can become fixed under a large 
number of conditions, the principal condi- 
tions being: (1) To incisional scars; (2) to 
inflammatory masses; (3) to raw peritoneal 
surfaces, and (4) herniation and _ incar- 
ceration into hernial sacs. 

The extent of fixation attachment varies 
considerably in regard to the total surface 
of the omentum involved and in regard 
to the region of the omentum which 
becomes attached. This varies from at- 
tachment-fixation of the ‘‘total’’ surface, 
in tubercular peritonitis, to that of a 
single taut, cord-like strand of fibrous 
omentum, the violin-string adhesive band. 

Traction of this fixed point on the walls 
of the stomach, duodenum, transverse 
colon and diaphragm induces the symptom- 
complex. The severity of the symptoms 
of the syndrome depends upon the direc- 
tion of the traction and upon the resting 
tension of the attachment-fixation. 

I have seen a strand of omentum fixed 
to the right ovary after partial oophorec- 
tomy; fixed to the entire posterior surface 
or fundus of the uterus; incarceration- 


fixed in inguinal, femoral, umbilical, lum- 
bar or incisional hernias, to the sigmoid 
colon, the cecum, a McBurney incision, 
a midline incision or the various other 
regional incisions, fixed to an appendix, 
to a Meckel’s diverticulum or diverticulum 
of the sigmoid colon, and to malignant 
growths. 


PHYSIOLOGY: PRODUCTION OF GASTRIC PAIN 


The innervation of the stomach consists 
of the pressor and depressor fibers of the 
autonomic nervous system. The sym- 
pathetic innervation transmits impulses 
to the celiac plexus, thence to the seventh, 
eighth and ninth thoracic cord segments 
and from there to the midbrain. The 
receptors are not in the cerebral sensorium 
and, therefore, do not record pain. These 
fibers transmit a reflex stimulus to the 
muscles and to the cutaneous structures 
supplied by these dorsal cord segments, 
with resultant reflex muscular rigidity and 
cutaneous hyperesthesia limited to the 
epigastric region. The sympathetic fibers 
record fulness and discomfort but do not 
record pain. 

The parasympathetic fibers convey im- 
pulses to the sensorium of the brain and 
can, therefore, record painful sensations. 
The stomach records sensitively the fact 
that it is full; it is relatively insensitive 
to heat, to cold and to touch. Increased 
tension of the gastric wall induces pain, 
nausea and vomiting. During an operation 
upon the stomach, under local anesthesia, 
the surgeon can handle the stomach with- 
out producing untoward symptoms to 
the patient. Traction upon the stomach 


* Extracted from ‘‘The Bedside Diagnosis of Surgical Lesions of the Upper Abdomen; Omental Fixation; 
Comments on Gastrointestinal Surgery.’”’ Presented before the Staff and invited guests of Laird Memorial Hospital, 
Montgomery, West Virginia, January 28, 1942, and before the Staff of the Myers Clinic, Phillipi, West Virginia, 
March 11, 1942. 
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induces pain, nausea, vomiting, brady- 
cardia and general vagotonia. 

An increased tension of the gastric wall 
sufficient to induce pain results: (1) From 
distention of the viscus from within 
(pulsion tension); (2) from spasticity 
of the muscular wall of the viscus (in- 
trinsic tension), and (3) from traction on 
the viscus from without (traction tension). 

Distention of the stomach beyond the 
limits of ‘“‘active” physiological relaxa- 
tion, as in the late stages of acute gastric 
dilatation, distention of the leather-bottle 
and hour-glass stomachs, and distention 
of the stomach when chronic diffuse 
gastritis or when diffuse malignant in- 
filtration is present, all represent types of 
pulsion-tension. Pain during the filling 
phase of gastric digestion characterizes 
these conditions. 

Spasticity of the musculature of the 
stomach wall results from localized 
flammatory infiltration, as in ulcer or 
eroded malignancy, from acute hyper- 
peristalsis of the stomach, as illustrated 
by sudden obstruction of the pylorus, 
duodenum or jejunum, and by the resist- 
ance to peristalsis of polypoid growths 
of the stomach. Pain during the emptying 
phase of gastric digestion characterizes 
these lesions. 

Traction on the gastric wall results 
from ptosis of the transverse colon when 
this organ is abnormally distended with 
fluid; from fixation-attachment, either of 
the wall of the stomach to a stationary 
tissue or of the appendages of the stomach 
to a stationary tissue. This applies espe- 
cially to the omentum, the attachment- 
fixation of which is our chief concern 
in this communication. 


ANATOMY 


The stomach lies suspended in the 
upper abdomen by the anlages of the 
dorsal and ventral mesogastrii. The ventral 
mesogastrium, or lesser omentum, incor- 
porates the structures of the liver. Its 
suspensory function of the stomach is 
brought about by the transmission of its 
traction to the suspensory ligaments of 


Ashworth—Fixed Omentum 


Marcu, 1043 


the liver, which attach to the diaphragm 
and to the anterior and posterior abdomi- 
nal walls. The lesser curvature of the 
stomach is suspended, therefore, either 
directly or indirectly from the diaphragm 
by the meso-esophagus, the hepatogastric 
ligament, the flaccid lesser omentum and 
the hepatoduodenal ligament, which arises 
from the ventral mesoduodenum. The 
ventral mesoduodenum overlies only 
the proximal duodenum and it bounds the 
foramen of Winslow anteriorly. Below 
the foramen of Winslow the duodenum 
is attached, by fusion, to the parietal 
abdominal wall overlying the right kidney 
and the lateral margin of the diaphragm. 

The great omentum develops from the 
dorsal mesogastrium by an overgrowth, 
which is out of all proportions to the 
demands of gastric rotation on this struc- 
ture. The anterior and posterior layers of 
this dorsal mesogastrium fuse together 
and this structure subsequently fuses 
with the transverse mesocolon, suspending 
the transverse colon from the greater 
curvature of the stomach. Fusion of the 
great omentum extends laterally to 
the diaphragm, beyond the flexures of the 
colon, and it aids in the suspension of the 
colon at the flexures. 

Traction on the great omentum, there- 
fore, is transmitted to the greater curva- 
ture of the stomach and of the duodenum, 
to the walls of the stomach and of the 
duodenum, to the lesser curvature of 
these structures, to the lesser omentum, 
to the liver and, from thence, to the 
diaphragm. The traction is transmitted 
to the transverse colon and from this 
structure to the diaphragm by way of 
the suspensory ligaments at the flexures 
of the colon. 

The greater curvature of the stomach 
occupies a station in the abdomen consid- 
erably lower when the stomach is empty 
than when it is full. When the lumen of a 
distended stomach forms an oval ten inches 
in circumference, its diameter is approxi- 
mately three inches. This section of the 
stomach when collapsed would form two 
flat, opposed surfaces five inches broad. At 
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this cross-section of the stomach, therefore, 
the attached great omentum would assume 
a station two inches lower in the abdomen 
when the stomach is empty than when it 
is distended. It can be seen that, should 
the free margin of the omentum become 


attached in the lower abdomen when the 


viscus is empty, any attempt to elevate 
the greater curvature of the stomach, 
either by distending the organ with food 
or by stretching would result in a guy-rope 
action of the great omentum on the 
stomach. This guy-rope action induces an 
increased tension on the structures of the 
stomach wall, which is productive of a 
painful dyspepsia of the “‘traction-tension” 
variety. 

This tension is accentuated by any 
further separation of the fixation points of 
the stomach, that is, the fixed lesser 
omentum and the fixed region of the great 
omentum. Stretching, lifting, deep expira- 
tion or pressure exerted transversely across 
the abdomen, above the level of the 
omental fixation, will accentuate the ten- 
sion. The tension is reduced, the symptoms 
being alleviated, by the approximation of 
the fixation points of the stomach, as in 
the act of “doubling-up,” vomiting and 
deep inspiration. 


CASE HISTORY 


The syndrome of the fixed omentum 
pene the following phenomena: 

. These patients complain of a full- 
nia painful dyspepsia; the pain occurs 
in the epigastrium. 

2. They feel a traction-discomfort in the 
lower part of the abdomen when they 
stretch, as in reaching for an object upon 
a high shelf; the region of the traction is, 
usually, readily located. 

3. They have frequent episodes of nau- 
sea and vomiting, immediately after eating. 
Vomiting relieves the pain and distress. 

4. The traction-discomfort is frequently 
accompanied by epigastric pain and nau- 
sea. This is especially noticed when the 
patient lifts a heavy object or elevates the 
arms above the head, as in stretching. 

5. Attacks of intestinal colic are common 
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and a history of audible borborygmi is the 
rule. 

6. The symptoms are absent when the 
stomach is empty, except when positive 
tension is constantly evident. They are 
relieved when the patient lies on his side 
and flexes the knees on the abdomen, when 


the food intake is limited io fluids or to 
small quantities of solids, or when the 
patient induces vomiting. 

7. These patients are usually well nour- 
ished; they do not present the clinical 
picture of an organic lesion of the gastro- 
intestinal tract, with the progressive onset 
of wasting and debility, without remission. 
These patients have remissions of symp- 
toms and frequently go for considerable 
symptom-free periods by controlling their 
diet and habits. In this series of cases, the 
shortest history obtained was one of 
fifteen weeks; the Jongest history obtained 
was one of thirty-iour years. 

8. These patients frequently complain 
of compression of the chest, palpitation 
and pains in the chest. Deep inspira- 
tion relieves the condition, whereas, deep 
expiration accentuates it. This class of 
symptoms (cardiorespiratory) is noted 
principally in cases of positive tension. 

g. A history of previous abdominal 
surgery, of the presence of hernia or of an 
abdominal crisis, in the recent or distant 
past, is usually obtained. 


PHYSICAL EXAMINATION 


The physical signs can be elicited by 
tests based upon the mechanical nature of 
the lesion. 

When the recumbent patient is in- 
structed to attempt to assume the sitting 
posture without using his arms, retraction 
upward of an abdominal escher is fre- 
quently observed. Lower abdominal es- 
chars are frequently observed to retract 
to such an extent that the panniculus 
overhands the upper reaches of the eschar. 
An incarcerated omentum will occasion- 
ally reduce a scrotal hernia into the 
abdomen when this test is effected. Re- 
traction of this variety can be felt as well 
as be observed. 
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When the patient stretches, as in reach- 
ing for an object upon a high shelf, the 
symptoms are induced or accentuated. 

When the patient lifts a heavy object 
the symptoms are induced or accentuated. 

Distending the stomach with food or 
drink induces the symptoms; stretching 
further accentuates the symptoms and 
“‘doubling-up”’ relieves them. 

Deep expiration, while the patient 
“stretches,” induces the heart and respira- 
tory “compression” symptoms, especially 
in positive-tension cases. 

Transverse compression of the abdom- 
inal wall above the fixation level induces 
epigastric pain, nausea and lower abdom- 
inal traction discomfort. 

These patients are reasonably well nour- 
ished; they have a stable nervous back- 
ground; and they accurately localize the 
pain in the epigastrium and the traction- 
discomfort in the lower abdomen. 

X-rays taken of these patients are 
reported as “‘negative.” A lateral x-ray 
of the stomach, when distended with 
barium, shows a tendency toward a 
fusiform outline instead of an oval outline. 
A flatness or plateau is frequently observed 
instead of the rounded dome of the dia- 
phragm when the patient stretches during 
fluoroscopic examination and exhales. 

Stasis in the right half of the colon is 
frequently noted, due to the compression 
of the transverse colon against the spine. I 
have no proven instance of a duodenal 
stasis due to pressure of this variety but 
such is possibly the case. 

Auscultation demonstrates hyperperi- 
stalsis of the stomach, small bowel and the 
right half of the colon. This finding disap- 
pears after the patient has “‘doubled-up” 
for an interval. 


DIFFERENTIAL DIAGNOSIS 


This syndrome must be differentiated 
from the full stomach dyspepsias, which 
conditions include: stenosis of the pylorus 
of the stomach, partial obstruction of 
the small or large bowel, diffuse gastri- 
tis, diffuse malignant infiltration, leather- 
bottle and hour-glass stomachs, gallbladder 


disease, chronic passive congestion and 
visceroptosis. By the same token, this 
syndrome must be recognized when it 
accompanies other intra-abdominal lesions. 
This is exemplified by the case which 
presents an incarcerated omentum in a 
hernia sac; transfixation and transplanta- 
tion of the sac without releasing the 
omentum serves only to make permanent 
the symptom-producing fixation. 

This syndrome frequently accompanies 
peptic ulcers. This group of patients at- 
tempts to keep small amounts of food in 
the stomach by frequent small meals. 
Whether or not the tension produced on 
the gastric wall by the omental-fixation 
contributes to the production of peptic 
ulcers, is a matter of conjecture. 


TREATMENT OF THE FIXED OMENTUM 


The resting-tension of the fixation de- 
termines the ultimate choice between 
nonsurgical and surgical management of 
the individual patient. The degrees of 
resting-tension of the fixed omentum are 
divisible into three clinical groups: (1) 
Those with lax-tension, in which cases 
conservative management is all that is 
needed; (2) those with taut-tension, in 
which cases conservative treatment is 
given a trial, with the necessity of surgical 
intervention and imminent probability; 
and (3) those with positive-tension, in 
which cases surgical release of the omental- 
fixation is the only means of relief. 

Discreet re-peritonization of all denuded 
surfaces and the correction of the co- 
existent lesion (such as hernias, malig- 
nancy or inflammatory lesion) are essential 
duties of the surgeon for proper conclusion 
of the procedure. 

Conservative management is applicable 
to groups 1 and 2, the objective being to 
reduce the traction-tension of and to 
maintain as much laxity of the omentum 
as is possible. The following instructions 
are given to the patient: (1) Eat smaller 
quantities of food at each meal; eat more 
frequently; (2) avoid roughage foods (liq- 
uids and soft foods rapidly leave the 
stomach and cause less distress); (3) 
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maintain a soft stool by means of mineral 
oil, psylltum seed or similar medication; 
(4) during distressing intervals limit food 
intake to liquids; (5) dietary instructions, 
insuring an optimal vitamin intake and, 
if indicated, weight reduction; (6) when 
it is possible to elevate the abdominal 
parietes in the region of the attachment- 
fixation and by so doing relax the resting- 
tension of the attachment-fixation, a prop- 
erly constructed corset should be fitted 
to the patient; (7) when necessary, either 
to prepare the patient nutritionally for 
surgical release of the omentum or to 
build up a debilitated patient, the patient 


- is Instructed to lie on the right side with 


the knees flexed on the chest for forty- 
five minutes to one hour after each meal. 

Surgical management is applicable to 
groups 2 and 3, the objective being to 
release the omentum, re-establishing its 
normal status of free mobility in the 
abdominal cavity, and to remove the 
traction-tension from the structures of 
the stomach wall. 

In releasing the fixed omentum I have 
abandoned the sharp dissection in the 
white plane of cleavage. I amputate the 
omentum in such a manner that a minimal 
amount of omental tissue is left at the 
site of the fixation. This residual omental 
tissue presents a smooth peritoneal sur- 
face, its demand for a blood supply is 
small and the graft is already successfully 
established. I suspect that considerable 
of the fat of this resident segment eventu- 
ally undergoes absorption and that sub- 
sequently only a smooth eschar remains. 

The vessels of both the resident segment 
and of the proximal, released margin are 
transfixed with very fine sutures, care 
being taken to incorporate the minimal 
amount of tissue with each vessel. The 
margin is then “rolled” upon itself, and 
secured by means of a fine continuous 
suture, in such a manner that no raw 
surface of the omentum remains exposed. 


CASE REPORT 


Case 1. Miss Helen P. complained of ful- 
ness, gas, nausea and vomiting after meals; 
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upper abdominal pain, and lower abdominal 
traction discomfort after meals. These symp- 
toms had been progressive since a bilateral 
salpingectomy, left oophorectomy and right 
partial oophorectomy had been performed 
fourteen months before. She had suffered an 
acute, lower, right abdominal pain, of extreme 
severity, of a colicky nature, accompanied by 
severe vomiting, for six hours before admission. 

The patient stood with the chest flexed on the 
abdomen. Attempts to straighten up intensified 
the pain, nausea and colic. When the patient 
reclined and doubled up the acute symptoms 
partially subsided. On auscultation, vigorous 
peristaltic sounds, localized in maximum inten- 
sity in the right lower quadrant, were heard. 
The abdomen was soft. On bimanual examina- 
tion, a mass was palpable in the region of the 
right pelvic adnexa. Preoperative Diagnosis: 
Omental fixation in the pelvis; acute ileal 
obstruction. 

Operative findings were a cord-like, fibrous 
strand of omentum, attached to the remains 
of the right ovary. A loop of ileum was incarcer- 
ated beneath this fibrous strand. This strand 
was dissected carefully from the surface of the 
ovary and the incarcerated ileum liberated. 
The strand was removed by a partial amputa- 
tion, of this region of the omentum, the cut 
margin of the omentum being rolled and 
sutured in such a manner that no raw surface 
presented. No further pathological condition 
was noted on careful examination. The pa- 
tient’s recovery was uncomplicated and she has 
had no untoward abdominal symptoms since. 

Case u. Mr. John M., Jr., age nineteen, 
stated that he had had attacks of epigastric 
pain, fulness, belching, nausea and vomiting 
following his meals, since early childhood. These 
attacks were related to the size of the meal 
eaten and tended to occur more readily and 
more severely when solids were eaten than 
when liquids were drunk. He had been treated 
for a number of years for pylorospasm with- 
out improvement. He was unable to obtain 
employment because lifting, driving an auto- 
mobile or stretching induced his symptoms and 
disabled him. 

On examination a large, congenital scrotal 
hernia was found on the right side. This hernia 
reduced itself when the patient laid recumbent 
and extended his arms over his head. At 
operation a firm, fibrous fixation-attachment 
of the omentum to the hernis sac was found. 
Release of the omentum and repair of the 
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hernia has rehabilitated this young man to 
full occupational activity, with no recurrence 
of his symptoms. 

CAsEs III AND Iv. Two patients presented a 
similar clinical picture, which proved to be 
due in each instance to compression of the 
transverse colon against the spinal column 
by the fixed omentum. Classical signs and 
symptoms of omental attachment-fixation were 
present in each case. In addition, each patient 
presented signs and symptoms of chronic, 
partial obstruction of the transverse colon. In 
each instance a barium meal almost completely 
stopped in the midregion of the transverse 
colon and a barium enema progressed normally 
to the midregion of the transverse colon but 
halted there as long as the patient remained 
recumbent. When the patient was turned to a 
right-sided Sims’ position, the distress dimin- 
ished and the column of barium passed readily 
to the cecum. 

When these patients were operated upon, 
Mrs. H. A., Sr., presented an attachment- 
fixation of the omentum to the entire posterior 
surface of the uterus and to the sigmoid colon; 
Mr. D. W. presented a fibrous attachment- 
fixation of the omentum to a Battle’s incision 
in the right lower abdomen. Careful abdominal 
explorations, in each instance, revealed no 
other pathologic process in evidence. 

Case v. Mrs. D. C., age forty-five, who 
weighed 262 pounds, presented a large, lower- 
abdominal, midline, postoperative ventral her- 
nia. She had extreme omental fixation signs 
and symptoms, which were relieved by the 
tight application of a corset before arising 
each morning. At operation the abdominal 
cavity was entered to the left of the hernia 
sac and the fingers were passed upward and 
medially between the omentum and_ the 
anterior abdominal wall. Pressure was exerted 
on the anterior surface of the omentum and 
this structure was found to be taut and under 
considerable tension. By exerting pressure 
upon the anterior surface of the omentum 
wretching was repeatedly induced. 

Case vi. Mr. W. J. Eleven months prior to 
admission, this patient submitted to surgical 
repair of a right indirect inguinal hernia. 
Subsequent to this operation, he experienced 
an intensification of his original symptoms 
and, in addition, developed an ulcer dyspepsia. 
Examination revealed a complete clinical 
picture of omental fixation; x-rays demon- 
strating a duodenal ulcer were obtained. At 
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operation the omentum was found to be firmly 
attached to the incisional eschar. The released 
omentum presented a black silk suture. The 
hernia sac had been transfixed and transplanted 
with the attached omentum incorporated in 
the suture. A satisfactory response to medical 
treatment of the ulcer made it possible for this 
patient to return to full occupational duty 
without symptoms or distress. 


SUMMARY 


1. Thesyndrome of omental attachment- 
fixation has been presented. 

2. The production of the symptoms of 
this entity have been explained. 

3. A division into clinical groups has 
been advocated and methods of manage- 
ment presented. 

4. A method of amputating the omentum 
is presented. 

5. The differential diagnosis of this 
syndrome from other lesicns is discussed. 

6. Case reports are presented to illustrate 
various types of the clinical manifestations 
of the syndrome. 

7. Further conclusions follow these facts: 
(1) The syndrome is a very common one. 
(2) More discreet closure of abdominal 
incisions is necessary, to prevent attach- 
ment-fixation of the omentum, as Is also 
the discreet re-peritonization of raw intra- 
abdominal surfaces. (3) The unwarranted 
usage of intra-abdominal drains, unneces- 
sary suture material or other foreign bodies 
must be sharply delimited. (4) The differ- 
ential diagnosis of this syndrome from 
other intra-abdominal lesions makes the 
proper diagnosis of intra-abdominal patho- 
logical conditions more accurate and more 
inclusive, and provides assurance of surgi- 
cal relief to a new and considerable group 
of patients. (5) Distinction should be made 
as to whether or not this syndrome compli- 
cates other intra-abdominal lesions; for 
example, when fixation-attachment of the 
omentum accompanies an intra-abdominal 
lesion, such as hernia. (6) In the pre- 
operative analysis of these cases full con- 
sideration must be given to the estimation 
of bowel segment fixation and to eschar 
compression of the ureter. 
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PELVIC FLOOR 
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E cannot well discuss the above 

subject without considering the 

changes which eons of time wrought 
with three tail muscles to prepare the 
caudal end of the abdominal cavity to 
meet the extra demands of support in 
the upright position. These muscles have 
exchanged length, grace and agility, that 
were able to make a whiplash of the tail, 
for breadth and compactness and stability, 
that makes of the abdominal floor a 
bulwark of strength and yet a facile 
passage for the three important tracts 
which lead from the abdomen to the 
external world. A careful study has been 
made by tireless investigators in a series 
of animals as they represent the different 
degrees of the change to the upright posi- 
tion. The essentials of this change will 
be met for our present purpose if we can 
get a good understanding of the finished 
product. They are the pubococcygeus, 
the iliococcygeus and the ischiococcygeus, 
or coccygeus on each side blending into 
the levator ani muscles of the correspond- 
ing side. These cease to be individualists; 
they drop in part their coccygeal attach- 
ment, retain and amplify the circum- 
ference origin, and insert into the coccyx, 
into the median raphé between the coccyx 
and the anus, alongside the rectum and 
unite to the central tendon between the 
rectum and vagina, sending some fibers 
to the vagina and around the urethra. 
This makes then with the fascia above 
and below a broad complete musculo- 
fascial aponeurotic plate or griddle, which 
closes the lower wall of the abdomen— 
the pelvic floor—with tight clefts through 
which the tracts pass. In passage these 


tracts are grasped with snug fitting mus- 
culofibrous structures which decussate with 
the structures of the tubes, which so 
accommodate as to allow these tubes 
their functioning capacity, but which 
hold their walls in contact during periods 
of rest. The vast amount of work of 
adaptability over eons of time, carefully 
adjusted to furnish support and meet 
resistance and yet furnish easy passage 
to functioning processes would seem, if 
verified by the anatomist, physiologist 
and surgeon, to furnish an argument 
far too strong for the advocates of the 
prolapse of the rectum theory, namely, 
to take the rectum alone with its pathology, 
and encircle the anus with silver wire 
from below (Thiersch) or affix it to 
sacrum, abdominal wall, psoas muscle, 
broad ligament, etc., or cut it off without 
any thought or consideration of the pelvic 
floor. 

It would seem that this finished product 
of nice adjustment after long centuries of 
preparation, has the rights of any other 
portion of the abdominal wall to claim, 
that when any organ in the abdomen has 
slipped its tether and passed through the 
cleft only intended for functioning passage, 
the dignity of recognition of a hernia and 
surgical restoration. 

Prolapse of the rectum has not recog- 
nized over hundreds of years the necessity 
of the pelvic floor. The term “hernia of 
the rectum” recalls the work of vast 
centuries to prepare the pelvic floor to 
go with the rectum and look after its 
support and functioning. They belong 
together. The repair of one not only calls 
for the repair of the other, but the re- 
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attachment of the two is called for, which and maldevelopment leave the pelvic 
we must suggest has been overlooked in floor weak. In a far greater number trauma 
surgery of prolapse of the rectum. and acquired weakness leave the pelvic 


Fic. 1. Herniation of the rectum through the posterior cleft of the 
pelvic floor. A rectocele shows through the vulvar opening. This 
rectocele is increased in size when the herniation of rectum is 
reduced. Dotted lines showing incision at the mucocutaneous 
injunction. 


Fic. 2. Soft parts cut away showing greatly dilated sphinc- 
ter and the levator muscles separated from pubis to 
coccyx from a case that would admit the hand or fist 
through the sphincter and pelvic floor. 
The above arrangement for the support floor and its faulty attachment unable to 
of the rectum provides for most cases, withstand the combatting forces of fre- 
while in the minority, congenital defects quent excessive strains, as in heavy lifting, 
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coughing, sneezing, straining with stone, 
stricture, enlarged prostate, constipation, 
diarrhea, etc., or pathological conditions 
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medium size, that of an egg or orange size; 
or large size, that of a cocoanut or football 
or larger. The small or medium-sized 


Fic. 3. A, the rectum being drawn down and sphincter being 
pushed back. As much rectum as thought necessary is re- 
moved. bs, levator ani muscle being exposed through the 
sphincter muscle and being sewed anterior to the rectum. 
Mattress sutures being shown. c, rectum turned forward ex- 
posing the levator ani muscles posterior to the rectum, in- 
terrupted sutures here shown. Either suture may be used. 
In some extensive cases a line of mattress sutures and a line 


of interrupted sutures is used. 


which begin primarily or secondarily in 
the bowel itself. 

So the exigencies of the rectal and 
pelvic floor condition find us dealing with 
extrusions through the posterior pelvic 
floor slit with the rectal tissues becoming 
detached from the pelvic floor. This 
condition creates an increasing pathological 
disorder in both. The extrusion may be 
small, of a hickory or walnut size; of a 


ones may present fairly normal tissues 
and be ready for operation after a short 
period of preparation. The large ones 
are apt to be found in aged, weak indi- 
viduals and exhibit extreme disorders, 
tardy to recover for safe operation. It is 
regrettable that any should reach the 
larger sizes of herniation. The smaller 
ones are much more amenable to ideal 
treatment, and the medium-sized hernia- 
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tions yield fairly well to preparation and 
operation. The treatment is based upon 
one’s conception of the condition. If the 


Fic. 4. A, shows rectum turned backward and 
sutures lessening the size of the skin and 
sphincter opening. B, the rectum turned for- 
ward showing the interrupted sutures lessening 
the size of the skin and sphincter openings 
posteriorly. c, shows rectum amputated and 
cut end being attached to the skin and sphinc- 
ter on the sides. p, suturing of the skin and 
bowel completed leaving proper size sphincter 
and bowel opening. 


treatment for prolapse of the rectum Is, 
and always has been and will be directed 
at the bowel condition, the pelvic floor 
will be overlooked. If the condition is a 
herniation, the abdominal wall and the 
pathological status of the bowel will 
receive joint consideration. 

In the determination of the correct 
surgical anatomy, we may well consider 
the words of Stone who says, “‘The term 
‘hernia’ is used in general to designate the 
abnormal protrusion of organs or tissues 
through defects or openings that should 


enclose or confine them. . . . The factor 
of basic importance is not the sac or the 
contents, but it is the defect in the ab- 
dominal walls, floor or roof that allows 
protrusion of the abdominal contents.” 
We have here then all the requirements 
of a hernia: a weakened wall and a gut 
pushing through. A hernioplastic repair 
of the pelvic floor, a bowel correction and 
an attachment of the bowel to the pelvic 
floor are necessary. This is accomplished 
as follows: 


AN INTRA-SPHINCTERIAN HERNIOPLASTIC 
OPERATION UPON THE PELVIC FLOOR 
AND SPHINCTER, COMBINED WITH 
AMPUTATION OF THE HERNIATED 
PORTION OF THE BOWEL 


1. Thorough preparation with as much 
preoperative improvement of the herniated 
structures as possible. 

2. Anesthesia to suit the condition 
and the operator. 

3. Lithotomy position, pelvis rather 
elevated and buttocks well over the edge 
of the table. 

4. The herniation is preferably returned 


_ to pelvis, leaving the enlarged anal circle 


facing the operator like the face of a clock. 

5. The cutaneo-anal junction is picked 
up with tooth forceps at the points 12, 
3, 6 and g of the clock. | 

6. The line between 12 and 3 is put on 
the stretch and a sharp knife follows this 
line just inside the sphincter muscle; 
3 to 6 is treated in the same way, then 6 
to g, then g to 12. 

7. The cut end of the gut stands free 
in its whole circumference, when it is 
picked up by several tooth forceps and 
pulled toward the operator, while a knife 
severs any tough fibers and a sponge 
pushes back all structures surrounding 
the gut to the length that seems necessary 
to amputate the gut. 

8. With the gut held intact, it is pulled 
backward as shown in the cut, and the 
sphincter is held forward while the en- 
larged pelvic floor ring is brought together 
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in front of the rectum with No. 2 inter- 
rupted catgut, the number of sutures 
varying from one to three, according to 


AG 
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united to the skin edges laterally and the 
operation is completed. 
A smaller amount of gut will require 


Fic. 5. Shows the rectal, bladder, uterine and peritoneal herniation through 
the anterior pelvic floor cleft. A little stretching of the sphincter in such a 
case would permit the rectum to herniate through the posterior cleft. 


the size of the dilated ring. The posterior 
of these anterior sutures should take a 
grasp of the bowel at the level of the 
repaired pelvic floor. 

9g. The bowel is now turned forward 
over the repaired pelvic floor and the 
posterior portion of the pelvic floor ring is 
closed as described, anteriorly, preferably 
with two more sutures than in front. The 
most anterior suture of these posterior 
sutures grasps the posterior bowel wall, 
after which the side wall of the bowel is 
sewed to the remaining side of the cleft 
or hernial ring. 

10. The considerably enlarged skin and 
sphincter circle is lessened, bringing them 
together in front of the rectum and 
posterior to the same, with two more 
sutures in front and two less posteriorly, 
to give the lower end of the bowel a slant 
backward, after which reduction in size. 
The proper amount of herniated gut 
is amputated, the free end of the gut is 


amputation than is the case if no repair of 
sphincter and pelvic floor is done. 

This now leaves only a healing by first 
intention to give a perfect functional and 
anatomical result. A moderate amount 
of suppuration may be compatible with a 
fair result. 

The hernioplastic operation to cure 
rectocele is performed by raising the pos- 
terior vaginal flap and bringing the pelvic 
floor muscles and fascias together. Care 
should be taken to have the sutures reach 
far enough backward to get the muscles 
anterolateral to the rectum, in order to 
reduce the size of the cleft through which 
the rectum passes. Another precaution Is 
to see that the anorectal structures are well 
attached to the supporting pelvic floor. In 
extensive bulging of the anterior rectal 
wall, transverse plication of the anterior 
rectal wall is recommended by Dann- 
reuther, care being observed to avoid 
penetration of the bowel. It is of greatest 
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importance to use the muscles and fascias 
to reinforce such bulging rectal walls. 
Cases are seen in which a greatly stretched 


Marcu, 1943 


sittings could well be chosen if the nature 


of the work could easily find a dividing 


line. 


Fic. 6. Shows the same condition as is shown in cross section 
of Figure 5. Herniation of the uterus, bladder and rec- 
tum. With such loosening and coming down rectal 
herniation easily takes place. 


rectovaginal septum may at One time 
herniate through the anterior cleft, and at 
another herniate through the posterior or 
anal cleft. Here the excess of vaginal flap 
may easily be cut away, but plication is 
more applicable for the rectal wall, pro- 
vided rectal amputation is not demanded. 
In cases of complete tear with excess rectal 
wall, the anterior rectal flap may be drawn 
down and amputated. Some conservative 
operators consider rectal operating taboo 
after a line of vaginal repair, but not infre- 
quently rectal repair is a part of vaginal 
repair. 

Some pathologic conditions are not cir- 
cumscribed by splitting the rectovaginal 
septum and some cases are found without a 
complete vaginal septum. I have in several 
instances amputated a moderately herniat- 
ing rectum, and made a_hernioplastic 
operation on the posterior cleft and 
sphincter, after a vaginal repair which 
included in some cases a vaginal hyster- 
ectomy. Cases and operators must be 
chosen for like extensive work and two 


In cases not needing amputation, a 
strengthening of the pelvic floor and 
lessening of size of the sphincter circle is 
sometimes performed through a crescent- 
shaped incision, anterior or posterior to 
the anal opening. This procedure was 
elected in relaxed cases in Army work in 
France, and in one case of herniation with 
amputation, although the intrasphincterian 
hernioplastic repair would have been more 
suitable. Cuneo and Sénéque have more 
recently reported the method of anterior 
and posterior incision for reconstruction 
of sphincter control, but these alone are 
not applicable for herniation of considera- 
ble extent. Cunningham, Hartman and 
others have amputated the rectum without 
consideration of the muscle control. These 
cases could have the hernioplastic repair 
at the same time in a majority of cases, 
or at another time in extreme cases. 

Cases could be appended to illustrate 
almost every phase of rectal herniation, 
but there are some cases that illustrate 
these herniations more than others. One 
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case that has come under my care so 
graphically demonstrates the hernial na- 
ture of the disorder and is so typical of 
development and means of relief, that it 
seems worthy of detail in place of a longer 
series. 


A. G., age fifty-one, a doctor, formerly 
surgeon in the Russian Army, a well developed, 
athletic type, somewhat overweight, began to 
have herniation of the bowel when less than 
one year old. (Father had like condition as a 
child, but recovered.) Since then has never 
had a bowel movement without extrusion; 
extrusion and returns, two, three and four 
times before relief was obtained. Severe strain- 
ing had developed double inguinal hernia. Each 
hernia had returned in a short time after oper- 
ation had been performed by competent men. 
The patient, when a child, was taken to doc- 
tors by his father, but was advised to use 
temporizing means, hoping for improvement. 
Patient made a constant study of proposed 
measures of cure, but was not sufficiently 
impressed with the rationale. Over the years, 
and especially of late, the extruded mass 
became larger, and the sphincter perceptibly 
more dilated. More bleeding and more dis- 
charge was also noted. 

The patient was impressed by the rationale 
of the intrasphincterian hernioplastic repair. 
After deciding upon operation, he took cleans- 
ing astringent enemas before entering the 
hospital and had four days’ preparation in the 
hospital before operation. The bowel was kept 
inside by a large rectal catheter and antiseptic 
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astringent solution was allowed to run in at 
frequent intervals. Sulfathiazole emulsion was 
used intrarectally and by external application. 
The rectal herniation was the size of a fist when 
the patient was brought to the operating 
room. Upon being reduced, the surface wrinkled 
and looked not unlike an overflowing cup of 
angleworms. 

Operation was performed according to the 
method described. The wound closed, leaving 
a normal appearance, and healed by partial 
granulation. It was feared continence might 
not be perfect. The wound healing slowly, but 
in the end was well-nigh perfect. Sphincter 
control was good and the sphincter grasped 
the finger with force. Pelvic floor muscles, 
of the proper size were felt snugly grasping 
the rectum. The rectum has not extruded 
since the operation. Defecation and retention 
are normal, except slight leakage of liquid 
stools. 


SUMMARY 


1. We have undertaken to present these 
rectal extrusions as herniations through 
the pelvic floor. 

2. The pelvic floor is the lower wall of 
the abdomen and as such is a support to 
the rectum when retaining its proper build 
and strength, and as a part of the wall is 
subject to weakness and hernial formation. 

3. Hernioplastic repair of the pelvic 
floor and amputation of the extruded por- 
tion of the bowel is a rational procedure. 
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VESICO-INTESTINAL FISTULA—ACTUAL AND INCIPIENT 
EARLY DIAGNOSIS AND TREATMENT 


JosepH A. LazARUS, M.D. AND Morris S. Marks, M.D. 
NEW YORK, NEW YORK 


HE subject of vesico-intestinal fistula 

has been frequently discussed in 

medical literature from a variety of 
angles. It shall be our purpose to treat 
this subject from the urological aspect, 
particularly with the view of emphasizing 
its early recognition in urologic diagnosis, 
and suggesting a few additional sidelights 
in treatment. 

Fistulous communications between the 
bladder and the various segments of the 
intestinal tract are not uncommon, but 
still sufficiently infrequent to warrant com- 
ment. Higgins, for example, in 1936 was 
able to collect 583 cases, including thirty- 
five from the Cleveland Clinic. Kellogg, in 
1938, reported 592 cases. Yet Balch, dis- 
cussing Higgins’ paper, stated that he was 
only able to find nineteen cases in going 
through the files of the record rooms of six 
indianapolis hospitals having a total of 
1,738 beds. 


TYPES OF VESICO-INTESTINAL FISTULA 


Higgins’ grouping of cases is both simple 
and practical. He groups them as: (1) 
traumatic, (2) atraumatic or inflammatory, 
(3) tumors and (4) congenital. For our 
purpose we have found it somewhat more 
convenient to group the cases under two 
main heads, namely, (1) fistulas arising 
primarily from the bladder and (2) fistulas 
arising primarily from the intestine. Al- 
though this classification fails to take into 
account the group of traumatic cases as 
well as the small number of congenital 
cases, It is more pertinent to the text of 
this communication to limit our remarks 
to the groups of inflammatory and neo- 
plastic lesions, since it is with these cases 
that the urologist is most apt to deal. 


Fistulas may be actual or incipient. 
Actual or fully developed fistulas may 
occur In two forms: (a) direct communica- 
tions between the bladder and_ bowel 
through short straight sinuses, and (b) 
long narrow tortuous sinuses connecting 
both viscera. The former is usually seen 
in cases due to carcinoma and tuberculosis, 
while the latter occurs most frequently in 
cases resulting from infections. Males are 
more frequently affected than females in 
the proportion of 3 to 1 (Pascal). The 
reason for this discrepancy has been at- 
tributed to the intervention of the uterus 
between the bladder and the intestine, and 
to the prevalence of diverticulitis of the 
sigmoid in the male. The greatest incidence 
is between the ages of fifty and sixty. 

A careful analysis of the cases collected 
by Higgins, Kellogg and Balch seems to 
indicate that inflammatory lesions of the 
bowel constitute the underlying cause of 
the fistulas in the majority of cases ($1 per 
cent), while tumors of the bowel were the 
underlying cause in 21.3 per cent. The 
bladder was the primary site of the les'on 
in 11.6 per cent of cases. 

Higgins’ statistics seem to indicate that 
vesical calculi constituted the most fre- 
quent cause of fistula formation in the 
bladder group (39.3 per cent), while car- 
cinoma ranked second with 30 per cent. 
Vesical diverticula were found in 24.2 per 
cent of the cases. 

An analysis of the inflammatory intes- 
tinal group showed diverticulitis to have 
been the primary cause in 65.8 per cent, 
tuberculosis was found in 17.8 per cent 
and appendicitis was present fourteen 
times (9.5 per cent) (Higgins). In Kellogg’ s 
series appendicitis was _ present in only 
4 per cent of cases, while the incidence of 


526 


a” 


New Series Vot. LIX, No. 3 


appendicitis in Balch’s group was 25 per 
cent. 

In Higgins’ series tiie most frequent 
neoplastic lesion of the bowel was car- 
cinoma of the rectum (50.8 per cent), as 
compared with 11.8 per cent in Balch’s 
group. Carcinoma of the sigmoid was 
present in 45.9 per cent of the cases in 
Higgins’ collection. 

As regards the location of the fistula, the 
rectum and bladder were involved in 43.5 
per cent (Higgins); 47.4 per cent (Balch); 
and in only 16 per cent (Kellogg). A 
fistulous communication between bladder 
and sigmoid was present in 23.8 per cent 
(Higgins), 26.3 per cent (Balch) and 63 per 
cent (Kellogg). The incidence of ileo- 
vesical fistula was 4.1 per cent (Higgins), 
15.7 per cent (Balch) and 4 per cent 
(Kellogg). A communication between the 
bladder and the appendix was found 
fifteen times (3.4 per cent) in Higgins’ 
series; twice (10.6 per cent) by Balch and 
in 4 per cent of the cases collected by 
Kellogg. Higgins noted eighty-two in- 
stances of vesicocolonic fistulas in a total 
of 441 collected cases (18.6 per cent). 


SYMPTOMS 


Actual Fistulas. The passage of gas or 
stool through the urethra constitutes un- 
equivocal evidence of a vesico-intestinal 
fistula. Although the passage of urine from 
the rectum is also pathognomonic of this 
condition, this finding is not as readily 
ascertained as the former. It is, of course, 
obvious that collateral symptoms are 
present which in turn depend upon the 
segment of bowel with which the bladder 
communicates. If the initial lesion happens 
to be a carcinoma of the rectum which has 
subsequently broken into the bladder, the 
presenting symptoms will be those char- 
acteristic of rectal carcinoma, namely, 
constipation alternating with diarrhea, 
blood and mucus in stools and loss of 
weight. The same holds true when the 
initial lesion is diverticulitis of the sigmoid, 
in which event the outstanding symptoms 
are pain in the left lower quadrant of the 
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abdomen, with blood, pus and mucus in 
the stool. Symptoms referable to the blad- 
der depend upon the degree of involvement 
present. With the actual passage of intes- 
tinal contents into the vesical lumen, acute 
cystitis invariably ensues, with urinary 
frequency, dysuria and urgency as out- 
standing symptoms. The urine contains 
blood, pus and intestinal contents. While 
the passage of gas in the urine is extremely 
suggestive of a _ vesico-intestinal com- 
munication, it is occasionally found in 
diabetic patients with infected urines. 
Should an ascending infection occur, the 
picture is that of an acute pyelonephritis 
with chills, fever and lumbar pain. When 
the lesion is primarily in the bladder, 
vesical symptoms naturally predominate, 
and in fact will most frequently com- 
pletely mask the intestinal symptoms. 
Diarrhea with or without tenesmus is not 
an uncommon symptom, particularly when 
an ample flow of urine into the bowel is 
present. 

Incipient (Threatened) Fistulas. In the 
event the bladder is the primary seat of the 
lesion, it is extremely difficult to outline a 
syndrome which is at all suggestive of a 
threatened communication with an adja- 
cent segment of bowel, since the bladder 
lesion must be extensive before it can lead 
to a vesico-intestinal fistula. Well defined 
urological symptoms are present long be- 
fore threatening perforation occurs, so that 
from the urological standpoint, one can 
hardly suspect a threatened break-through 
to be detectable by changes in the genito- 
urinary symptoms. Suspicion might be 
directed to this possibility, however, by the 
sudden onset of intestinal symptoms in a 
patient suffering from a serious vesical 
lesion. 

When the lesion originates in a segment 
of bowel, an incipient or threatened break- 
through can and should be recognized 
promptly, since by so doing serious conse- 
quences may be averted. Given a patient 
with carcinoma of the rectum, or diverticu- 
litis of the sigmoid, or terminal ileitis, who 
suddenly develops acute urological symp- 
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toms, it is encumbent upon the surgeon to 
seek an explanation for such symptoms. 
Symptoms may be extremely mild, such 
as slight increased frequency of urination 
or mild burning on urination; or the only 
suggestion of a urinary abnormality may 
be a varying degree of pyuria which may 
be constant or intermittent. 


DIAGNOSIS 


Actual Fistulas. In cases of well defined 
fistulas, the diagnosis can readily be 
established when patients pass urine in the 
stool, or gas and fecal matter through the 
urethra. This, unfortunately, is not always 
the case, in which event it becomes 
necessary to resort to other diagnostic 
procedures. 

Cystoscopy usually reveals a marked 
degree of cystitis. The site of the com- 
munication appears as an area of edema 
which surrounds the actual point of perfo- 
ration. The latter may or may not be seen. 
The stool may be seen passing through the 
actual fistula, or lying free in the bladder. 

Occasionally, one may clinch the diag- 
nosis by filling the bladder with a solution 
of indigo-carmine, and watching it return 
through a rectal tube or proctoscope pre- 
viously introduced into the rectum. 

Although theoretically possible, it is 
extremely difficult to visualize the rectal 
or sigmoidal opening of the fistula through 
the sigmoidoscope. Instances have been 
reported in which the diagnosis was estab- 
lished by means of the barium enema. 

Incipient Fistulas. The diagnosis of a 
threatened or incipient fistula can only be 
made by proper cystoscopic examinations. 
The earliest sign discernible by cystoscopy 
is a small localized area of redness some- 
where on the posterior wall of the bladder, 
in an otherwise normal appearing viscus. 
At a slightly later stage, this area reveals 
itself as an island of bullous edema which, 
when the bladder is filled to capacity, may 
be completely or partially ironed out. 
Shortly before perforation occurs the lesion 
closely simulates a bladder tumor because 
of the presence of papillomatous-like ex- 
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crescences in the region of the bullous 
edema. The vesical mucosa surrounding 
this lesion may, at this time, reveal a 
moderate degree of erythema. An impor- 
tant diagnostic feature at this stage Is a 
history of intermittent clouding of the 
urine. Should the urine during a cys- 
toscopy be found turbid due to pus, the 
ureters should invariably be catheterized. 
Negative urines obtained from both kid- 
neys, microscopically and culturally, serve 
as confirmative evidence that the source of 
the pyuria is the bladder, and lends addi- 
tional weight to the suspicion that the 
bladder lesion is due to an incipient com- 
munication with a segment of bowel. 

Localizing the exact site of the fistulous 
opening in the bladder is of little diagnostic 
importance because of the extreme mobil- 
ity of the small bowel, sigmoid, transverse 
colon and appendix, and also because of the 
fact that in well established cases the high 
grade of accompanying cystitis and re- 
duced vesical capacity make localization 
difficult and inaccurate. 


PROGNOSIS 


Prognosis in these cases depends upon a 
variety of factors. The character of the 
primary lesion responsible for the fistula 
Is extremely important in appraising the 
ultimate prognosis. If the lesion is a 
malignant one, the outlook is naturally 
poor. On the other hand, should the orig- 
inal lesion be inflammatory, such as an 
appendiceal abscess, the outlook is good. 
The presence or absence of genitourinary 
complications such as unilateral or bi- 
lateral pyelonephritis also materially in- 
fluences the prognosis, and this in turn is 
dependent upon the duration of the disease. 
In cases of threatened or incipient fistulas, 
the prognosis, particularly the immediate 
prognosis, is far better than in cases of well 
established vesico-intestinal fistulas. An- 
other important consideration is the age 
and physical status of the patient, as 
younger people stand surgical intervention 
better than older ones. The presence of 
cachexia is not conducive to good healing. 


pee 


New Series Vor. LIX, No. 3 


TREATMENT 


Vesico-intestinal fistula is an outright 
surgical disease and treatment may be 
palliative or curative. Palliative treatment 
is indicated in hopeless cases of carcinoma 
of the bowel or bladder, in which event 
colostomy or cecostomy is the procedure of 
choice in diverting the fecal flow from the 
bladder. Palliative colostomy may .also be 
tried in certain cases of vesico-intestinal 
fistula resulting from diverticulitis of the 
colon. In these cases the colostomy, once 
established, must not be closed for many 
months, in order to give the involved bowel 
full opportunity to heal spontaneously. 
Colostomy is also indicated in hopeless 
cases of carcinoma of the bladder associated 
with vesico-intestinal fistula. 

Curative treatment will, of necessity, 
depend upon the underlying pathological 
condition. In cases of threatened perfora- 
tion, it is our opinion that preliminary 
colostomy is not necessary, but that one 
can, after proper preparation of the patient, 
perform laparotomy and direct appropriate 
treatment to the underlying lesion. By 
proper preparation of the patient, we mean 
at least four to six days of treatment with 
the patient in a hospital. He is given a high 
caloric, low residue diet containing high 
vitamins and minerals, and thorough 
cleansing of the bowel by daily use of 
saline catharsis. At least 2,000 cc. of 5 per 
cent glucose in normal saline is adminis- 
tered daily by slow intravenous drip, and 
4 Gm. of sulfaguanidine given by mouth 
every eight hours, or sulfadiazine in 15 gr. 
doses at four hour intervals. At least one 
transfusion of 500 cc. of citrated blood is 
given before operation and another trans- 
fusion immediately after operation. In 
cases of carcinoma or diverticulitis of the 
sigmoid, the affected segment of bowel is 
carefully dissected away from the bladder 
wall to which it is more or less firmly 
adherent, by blunt finger dissection, and 
whenever possible a multiplestage Mikulicz 
procedure is carried out. When the lesion is 
due to carcinoma of the rectum one may, 
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after carefully dissecting the bowel away 
from the bladder, carry out a Miles ab- 
dominoperineal resection in one or two 
stages, depending upon the patient’s physi- 
cal condition. The Mummary operation is 
also an excellent procedure in poor risks. 
When the attachment between the bladder 
and rectum is due to inflammatory adhe- 
sions, the bladder need not be disturbed. 
In cases in which the vesical wall is invaded 
by carcinoma, a segment of bladder can be 
removed along with the tumor and the 
bladder reconstructed over a large supra- 
pubic drainage tube. 

In cases of threatened vesico-intestinal 
fistulas caused by appendiceal abscesses, 
the abscesses should be drained and the 
appendiceal stumps removed whenever 
possible. In cases of terminal ileitis, im- 
mediate transverse ileocolostomy is carried 
out, after completely transecting the ileum 
at a sufficient distance from the inflamed 
segment of bowel in order to make certain 
that the anastomosis is performed upon 
healthy intestine. If it is deemed safe to 
complete the operation in one stage, the 
segment of ileum attached to the bladder is 
carefully dissected away from the bladder 
and removed along with the cecum and 
ascending colon. Should a two-stage proce- 
dure be considered advisable, the segment 
of ileum attached to the bladder is left 
undisturbed, and removed at the time of 
the second stage of the operation. 

In the treatment of actual or true vesico- 
intestinal fistulas, it is our belief that a 
preliminary colostomy is necessary: (a) 
when actual stool is present in the urine; 
(b) when pyelonephritis is present; (c) 
when the basic lesion is carcinoma, either 
of the bladder or of the bowel; (d) when 
the bladder is markedly inflamed and con- 
tracted; (e) in cases of marked debility; 
and finally (f) in cases in which laparotomy 
discloses a lesion of the bowel, the identity 
of which is not readily discernible, or in 
which the bowel is so intimately adherent 
to the bladder that detachment is con- 
sidered too hazardous. In performing such 
a colostomy for diversion of the fecal 
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stream, it is best to avoid a loop colostomy. 
A double barrel colostomy such as advo- 
cated by Lahey or Devine seems best suited 
for this purpose. When the lesion is hope- 
lessly inoperable the colostomy becomes a 
permanent one. 

As regards the time interval that should 
be permitted to elapse before attacking the 
lesion, it is our opinion that it is best to err 
on the long side rather than to operate too 
soon. This ts particularly true when dealing 
with inflammatory lesions. In cases of 
carcinoma one can safely wait six to eight 
weeks. 

A pertinent problem in this type of case Is 
the method of handling the opening in the 
bladder wall. We believe that when the 
opening is small it can safely be left undis- 
turbed, and an indwelling catheter intro- 
duced into the bladder through the urethra 
and left in situ for a week or ten days. In 
cases of larger openings, we have found that 
as a rule sutures do not hold because of the 
friability of the bladder wall, and we, there- 
fore, resort to suprapubic cystotomy with 
adequate drainage of the cul-de-sac of 
Douglas to provide for any possible leakage. 

We have found the local use of crystalline 
sulfanilamide of inestimable value in han- 
dling such fistulas. We do not hesitate 
using 12 Gm. of the drug in the cul-de-sac 
after detaching the bowel from the bladder 
wall. Following operation patients are 
routinely given 15 gr. of sulfadiazine at 
four hour intervals for at least four to five 
days. 

Since, in most instances, the vesical 
capacity is markedly reduced in cases of 
actual vesico-intestinal fistulas, we con- 
sider it advantageous to dilate the bladder 
with hydraulic pressure within five to six 
weeks after the wound has healed. This 
procedure must be cautiously carried out 
to avoid throwing too much strain upon 
the weakened bladder wall. 


CASE REPORTS 


Case1. Mr. S. F., aged sixty-one, first seen 
January 10, 1939, complained of prostatism 
and bilateral lumbar pain of two years’ dura- 


tion. Fifteen years previously he passed several 
calculi. There were no gastrointestinal symp- 
toms. Following a complete study of the 
genitourinary tract, the diagnosis made was 
benign hypertrophy of the prostate. A two- 
stage suprapubic prostatectomy was performed 
and he was discharged from the hospital after 
twenty-one days. 

About twenty-one months ies transurethral 
revision of the bladder neck was performed for 
a small recurrent adenoma of the right lobe 
of the prostate. He left the hospital symptom- 
free seven days later. On January 31, 1942, 
approximately three months after the revision, 
he returned complaining of increased urinary 
frequency and pyuria. At that time cystoscopy 
disclosed an edematous circular lesion with a 
central umbilication situated on the posterior 
surface of the bladder just above the inter- 
ureteric ridge. Our impression at the time of 
this examination was that we were dealing 
with an extravesical lesion which was threaten- 
ing to penetrate into the lumen of the bladder. 
A careful digital rectal examination was nega- 
tive. Sigmoidoscopy failed to show the presence 
of a tumor, but revealed a slight reddening and 
edema of the rectal mucosa. Barium enema 
x-ray and fluoroscopy showed the sigmoid 
flexure drawn over toward the cecum, but 
failed to reveal a defect. His weight was 177 
pounds. 

When seen ten days later he stated that 
although he noticed no urinary discomfort, the 
urine appeared very turbid at times, and at 
other times it was comparatively clear. Cystos- 
copy disclosed the same polypoid lesion seen 
at the previous cystoscopy. Although resem- 
bling a bladder tumor, the lesion was considered 
entirely inflammatory. Overdistending the 
bladder failed to completely iron out the lesion. 
The urine contained much pus. Two weeks 
later hydraulic distention of the bladder 
through the cystoscope showed that the lesion 
could be ironed out when the bladder was fully 
distended, leaving behind a slight nodular 
thickening of the mucosa at the site of the 
lesion. Both kidneys were catheterized and 
the specimens were found negative micro- 
scopically and culturally. At this time he was 
carefully questioned as to whether he had 
passed any feces or gas in the urine, but he did 
not recall such an occurrence. One week later 
he returned complaining of vesical irritability. 
A punch biopsy was performed and the tissue 
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report was ‘“‘edematous, chronically inflamed 
bladder wall.” Rectal examination was entirely 
negative, and there were no symptoms referable 
to the gastrointestinal tract. It appeared to us 
then that we were dealing with a threatened 
vesico-intestinal fistula and laparotomy was 
advised and accepted. He entered the hospital 
March 29, 1942, for preoperative preparation 
which consisted of thorough cleansing of the 
bowel, low residue, high vitamin diet and 
sulfaguanidine 4 Gm. every eight hours. The 
day prior to operation he was given 500 cc. of 
citrated blood. 

Operation. (J. A. L.) On April 2, 1942, 
under spinal anesthesia the abdomen was 
opened through a long left paramedian supra- 
pubic incision extending from the symphysis 
to a point just above the level of the umbilicus. 
There was a large infiltrating mass about the 
size of an adult’s fist situated deep in the pelvis, 
intimately adherent to the posterior wall of the 
bladder. The mass consisted of the lower sig- 
moid flexure directly above the rectosigmoida] 
juncture. The liver and para-aortic lymph-nodes 
were not involved. 

With the patient in high Trendelenburg 
position the intestines were carefully walled off 
with hot pads, and by careful digital manipula- 
tion the sigmoid was easily dissected away from 
the posterior wall of the bladder. Although the 
vesical wall was indurated, no opening could 
be visualized. There was no evidence of free 
pus during this procedure. Owing to the low 
position of the tumor it was necessary to 
divide the peritoneal reflexion on both sides 
of the mesentery as well as the peritoneal 
reflexion over the bladder in order to obtain 
sufficient mobility of the involved segment to 
perform a Mickulicz operation. The loop bear- 
ing the tumor was then easily delivered from 
the abdomen, and after uniting both limbs and 
closing the layers of the abdominal wall snugly 
around the exteriorated loop, the tumor was 
removed between clamps. The proximal and 
distal clamps were left in situ, thereby com- 
pletely obstructing ‘the bowel. Three Gm. of 
sulfanilamide powder were placed into the 
pelvis and around the wound. No attempt was 
made to reinforce the portion of the bladder 
wall freed from the tumor, but an indwelling 
urethral catheter was introduced and left 
in situ for seven days. The patient is making an 
uneventful convalescence and is awaiting the 
crushing of the spur. 
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Pathological diagnosis of the extirpated 
segment of bowel was “infiltrating adeno- 
carcinoma of rectum with extension into 
adjacent fat tissue.” 


Comment. This is an example of a 
case of threatened vesico-intestinal fistula 
caused by carcinoma of the rectosigmoid, 
in which the cardinal symptoms were en- 
tirely vesical, namely, intermittent pyuria 
with attacks of vesical irritability. Cysto- 
scopically, there was a polypoid edematous 
lesion on the posterior vesical wall simu- 
lating a bladder tumor, which at first 
could be almost completely ironed out by 
hydraulic distention of the bladder, but 
later could not be obliterated. Although no 
distinct communication between the bowel 
and bladder was found, it was difficult to 
explain the intermittent attacks of pyuria 
without assuming the presence of some, 
possibly minute, sinus between the two 
viscera, not large enough to permit the pas- 
sage of gas or stool, but capable of trans- 
mitting bacteria. A tentative diagnosis of a 
threatened vesico-intestinal fistula was 
made prior to surgery. This enabled us to 
institute proper preoperative preparations. 
It is our opinion that such preparation was 
greatly responsible for the patient’s smooth 
postoperative convalescence. 


Case u. R. C., male, aged twenty-four, 
first seen December 16, 1940, complained of 
hematuria and right renal colic, dysuria and 
increased urinary frequency of two weeks’ 
duration. His past history was essentially 
unimportant, save for an appendectomy per- 
formed in 1937. 


Cystoscopy revealed a lesion the size of a 
fifty-cent piece occupying the right posterior 
wall of the bladder, which had the appearance 
of an irregular tumefaction with a central 
umbilication, attached to the bladder by a 
broad base. There was no inflammatory reac- 
tion of the vesical mucosa surrounding the base 
of the lesion. The question that arose was 
whether we were dealing with an infiltrating 
bladder tumor or with a threatened vesico- 
intestinal fistula. Both kidneys were easily 
catheterized, and the specimens from both 
sides showed an occasional leucocyte. Urinal- 
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ysis: specific gravity 1.025; albumin 1 plus; 
sugar negative; micro-mass of white blood 
cells. The bladder specimen showed Gram- 
negative bacilli on smear and Bacillus coli 
aerogenes on culture. The renal specimens were 
negative on smear and sterile on culture. All 
specimens were negative for the mycobacterium 
tuberculosis. 

Blood Chemistry: urea nitrogen 11.5 mg. 
per cent; creatinin 1.07 mg. per cent; urea 
clearance 127.5 per cent. The genitourinary 
tract failed to show any abnormality on the 
flat and pyelographic x-rays. 

The following day biopsy was performed 
upon the vesical lesion. This was reported 
inflammatory with no evidence of malignancy. 

Physical examination was essentially nega- 
tive, except for a large, boggy prostate which 
was felt per rectum. 

Preoperative Diagnosis: Threatened vesico- 
intestinal fistula. The patient was sent to the 
hospital and thoroughly prepared for 6 days 
prior to operation. 

Operation. (J. A. L.) On January 9, 1941, 
under spinal anesthesia the abdomen was 
opened through a_ six-inch midsuprapubic 
incision. Starting at approximately six inches 
from the ileocecal valve, the terminal ileum 
was intimately adherent to the posterior wall 
of the bladder. At this point the ileum was 
angulated and the proximal limb of this loop, 
which was adherent to the bladder, was dilated. 
The wall of this portion of ileum was very 
friable. The proximal limb of the loop was 
mobilized at a distance of about twelve inches 
from its attachment to the bladder and divided 
between crushing clamps, along with its 
mesentery. Both ends of the severed intestine 
were inverted with three layers of sutures. 
The proximal segment was then anastamosed 
side-to-side with the midportion of the trans- 
verse colon. The wound was closed in layers. 

On January 27, 1941, eighteen days after 
the ileocolostomy, he was given 500 cc. of 
citrated blood and the following day, under 
spinal anesthesia the abdomen was opened 
through a long right rectus incision extending 
from the level of the costal arch to the sym- 
physis. There were dense adhesions binding the 
terminal ileum to the posterior bladder wall. 
After carefully separating this loop of intestine 
from the bladder by blunt dissection, a small 
perforation was seen in the center of an area 
of indurated vesical wall. The affected terminal 
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segment of ileum, ascending and proximal part 
of the transverse colon were resected en masse, 
and the end of the colon inverted with three 
layers of sutures. Raw surfaces were obliterated 
by suturing the cut edges of the posterior 
parietal peritoneum. A small Penrose drain 
was introduced into the retroperitoneal space 
and permitted to emerge from the upper angle 
of the wound. An attempt to close the fistulous 
opening into the bladder was unsuccessful 
due to induration and friability of the tissue. 
A rubber dam was introduced into the pelvis 
behind the bladder and permitted to emerge 
from the lower angle of the wound. The wound 
was closed in layers around drains. An indwell- 
ing urethral catheter was introduced and left 
in situ for seven days. 

Following a completely uneventful recovery, 
he was discharged from the hospital February 
12, 1941. When last seen September 18, 1941, 
he was completely symptom-free and had 
gained fifteen pounds in weight. 


Comment. This is a case of threatened 
vesico-intestinal fistula due to terminal 
ileitis, in which the diagnosis was made 
prior to operation by cystoscopic exami- 
nation. The symptoms were entirely 
urological. Complete recovery followed a 
two-stage resection and transverse ileoco- 
lostomy. The opening in the bladder could 
not be closed by suture, but healed spon- 
taneously with the aid of an indwelling 
urethral catheter. 


Casein. G. W., male, aged forty, first seen 
November 1, 1932, complained of severe lower 
abdominal pain, with complete obstipation of 
two days’ duration. Urinary symptoms con- 
sisted of slight dysuria and increased urinary 
frequency. Preoperative diagnosis: Intestinal 
obstruction. 

Laparotomy performed on November 1, 
1932, revealed a large carcinoma involving 
the sigmoid, which was intimately adherent 
to the posterior vesical wall. The terminal four 
inches of ileum were also glued to the bladder 
wall. A transverse colostomy was performed. 
Death followed one week later, apparently from 
severe hemorrhage in the abdominal wound. 

Autopsy showed no abnormality of the 
stomach and small intestine. A colostomy 
opening was present in the transverse colon. 
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The lower bowel presented many adhesions 
and the sigmoid was densely adherent to the 
bladder. There was a ragged, necrotic, annular, 
infiltrating tumor in the sigmoid, which had 
invaded the pelvic fascia and had perforated 
into the vesical lumen. 

Microscopic examination of the sigmoidal 
lesion showed a papillary tumor forming 
irregular acini. There was great variation in 
the size and shape of the cells. The stroma was 
moderate in amount. Microscopic examination 
disclosed the bladder wall thickened and 
diffusely infiltrated with tumor cells of sig- 
moidal origin. The vesical mucosa in the region 
of the fistula was markedly hyperplastic. 


Comment. This patient presented him- 
self with symptoms of acute intestinal ob- 
struction due to carcinoma of the sigmoid. 
The urological symptoms were mild, con- 
sisting of slight dysuria and increased 

urinary frequency. There was no evidence 
of stool or of the passage of gas through 
the urethra. Yet at operation it was noted 
that the tumor of the sigmoid was inti- 
mately adherent to the bladder. At autopsy 
an actual fistula between the sigmoid and 


bladder was found. 


CasE Iv. J. L., male, aged forty-three, a 
resident of Honduras, Central America, first 
seen July 10, 1940, complained of passing 
stool and gas through the urethra. Illness began 
six years previously with difficulty in voiding 
and the passage of stool in the urine. Since 
then he had had intermittent bouts of chills 
and fever. He voided frequently day and night, 
had dysuria, and passed ribbon-like stools. His 
appetite was poor and bowels costive. There 
was a loss of fifteen pounds in weight during 
the past six months. The patient admitted 
that he had contracted syphilis twenty-five 
years previously and gonorrhea eighteen years 
ago. 

Cystoscopy. A No. 21 F. cystoscope was 
passed with difficulty due to an obstruction at 
the vesical neck. The bladder capacity was 
very much reduced and there was a marked 
degree of cystitis. There was a large tumefaction 
involving the posterior wall of the bladder, 
extending into the vesical lumen. A_ well 
defined median bar was also present. Biopsy 
of the posterior vesical wall was reported 
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“bladder epithelium showing extensive acute 
and chronic inflammation.” 

X-ray of the Genitourinary Tract. The right 
renal silhouette was much enlarged while the 
left appeared normal. Intravenous pyelog- 
raphy disclosed delayed filling of a large right 
hydronephrotic kidney. The left renal pelvis 
showed no abnormality. Cystogram showed a 
filling defect involving the vault and right half 
of the bladder. 

Barium enema showed a small amount of 
barium filling the ampulla and rectosigmoid. 
The barium appeared to pass over to the right 
side of the pelvis, where it seemed to fray out 
and blend into the adjacent tissue. 

Sigmoidoscopy disclosed a markedly thick- 
ened and edematous rectal mucosa but no 
evidence of tumor. 


Physical examination was __ essentially 
negative. 
Laboratory Findings. Urinalysis: specific 


gravity 1.012; albumin 2 plus; sugar negative; 
microscopy—pus and bacteria. Blood chemis- 
try: urea n. 12.5 mg. per cent; creatinin 1.0 
mg. per cent; urea clearance 136 per cent. 
Bacteriology: bladder urine showed Staphy- 
lococcus albus on culture. Blood count: 
hemoglobin 11.1 Gm. per 100 cc. of blood; red 
blood cells 3,225,000; white blood cells 8,250 per 
cu. mm.; color index 1.2. Differential: poly- 
morphonuclear cells 66 per cent; lymphocytes 
II per cent; rods 19 per cent; mononuclears 
4 per cent. Wassermann was 2 plus. 2 hour 
phenolsulphonphthalein 30 per cent. 

Preoperative Diagnosis. Actual vesico-intes- 
tinal fistula, possibly due to carcinoma of 
sigmoid, with right infected hydronephrosis. 

Operation I. (J. A. L.) On July 20, 1940, 
under spinal anesthesia the abdomen was 
opened through a six-inch left reversed Kam- 
merer incision. Situated in the pelvis was a large 
mass consisting of rectosigmoid intimately 
adherent to the bladder. Although a specimen 
for biopsy could not be obtained, it was be- 
lieved that the lesion was inflammatory rather 
then neoplastic. A tranverse colostomy was 
performed. 

Operation II. (J. A. L.) On August 6, 1940, 
owing to the patient’s marked intolerance to 
an indwelling urethral catheter and to the 
severe grade of cystitis present, a suprapubic 
cystotomy was performed. Upon opening the 
bladder a small polypoid lesion was noted on 
the posterior wall of the bladder. In the center 
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of this lesion there was a small opening through 
which a ribbon of pus could be seen escaping 
into the bladder cavity. 

Operation III. (J.A.L.)On August 23, 1940, 
under spinal anesthesia a right nephrectomy 
and subtotal ureterectomy was performed for 
infected hydronephrosis. 

He was discharged from the hospital on 
September 23, 1940, and returned to Honduras 
with a well regulated functioning colostomy. 
He returned to New York City on April 25, 
1941, and was admitted to the hospital in 
preparation for a segmental resection of the 
sigmoid. 

Operation IV. (J. A. L.) On May 6, 1941, 
with the patient in high Trendelenburg posi- 
tion, the abdomen was opened through a 
ten-inch right reverse Kammerer incision 
extending from the symphysis to a point two 
inches above the umbilicus. The sigmoid 
flexure was found indurated and adherent to 
the posterior wall of the bladder. By gentle 
finger dissection the sigmoid was carefully 
peeled away from the bladder. A segmental 
resection of the involved portion of the sigmoid 
was then performed, and an_ end-to-end 
anastomosis accomplished. No effort was made 
to close the defect in the bladder wall because 
of the indurated state of the tissues around the 
fistula. An indwelling urethral catheter was 
introduced. Sulfanilamide crystals were placed 
into the pelvis and appropriate drainage 
instituted. Following the operation he was 
given 500 cc. of citrated blood. Following an 
uneventful convalescence he was prepared for 
clesure of the colostomy which was performed 
on June 13, 1941. He was discharged from the 
hospital symptom-free and all wounds healed 
on July 5, 1941. 


Comment. We have here discussed a 
case of actual vesico-intestinal fistula re- 
sulting from diverticulitis of the sigmoid, 
complicated by a severe infection of one 
kidney. The stages employed in handling 
such a problem have been carefully re- 
viewed. No attempt was made to close the 
vesical opening, which healed sponta- 
neously with the aid of an indwelling 
urethral catheter. It is our impression that 
the use of sulfonamides both orally and 
locally played an extremely important réle 
in the smoothness of the postoperative 
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convalescence following the segmental re- 
section of the involved sigmoidal segment 
of colon. 


Case v. S. R., male, aged sixty-four, was 
admitted to the hospital on the night of April 
28, 1941, with an acute attack of urinary 
retention of twenty-four hours’ duration. 
During the past few months he had been com- 
plaining of increased diurnal and nocturnal 
urinary frequency. On careful questioning he 
admitted a loss of twenty-five pounds in weight 
during the past year. Two weeks previously 
he began having nausea and vomited on a few 
occasions, and also complained of alternating 
bouts of diarrhea and constipation. 

Physical examination disclosed an emaciated, 
cachectic looking individual who appeared in 
great distress. Rectal examination failed to 
disclose a lesion within the lower bowel. The 
prostate felt neither hard nor enlarged, but a 
boggy fullness could be made out in the cul-de- 
sac. On abdominal palpation an indefinite mass 
was felt in the region of the left iliac fossa. 
The rest of the examination was essentially 
unimportant. 

Cystoscopy revealed a well defined median 
bar and moderate contracture of the vesical 
neck. There was no evidence of lateral lobe 
enlargement. Situated on the posterior wall 
of the bladder near the vault was an area of 
redness and edema suggesting the possibility 
that this portion of the bladder was in contact 
with some affected intra-abdominal viscus. 

Sigmoidoscopy. Situated four and a half 
inches from the anus and involving the anterior 
wall of the rectum there was an ulcerating 
carcinoma which, on biopsy, proved to be 
adenocarcinoma. 

Operation. (J. A. L.) On May 13, 1941, 
under spinal anesthesia the abdomen was 
opened through a long left rectus incision, 
extending from the symphysis to the level of 
the umbilicus. Situated in the pelvis there was 
a large indurated mass about the size of an 
orange, consisting of rectosigmoid hopelessly 
adherent to the posterior wall of the bladder, 
and a loop of ileum. The entire mass was also 
adherent to the anterior parietal peritoneum. 
A permanent colostomy was performed, using 
the sigmoidal loop. 

Following the operation all urinary symp- 
toms promptly disappeared, and the patient 
lived in relative comfort for seven months 
before he succumbed. 
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Comment. This illustrates another case 
of incipient vesico-intestinal fistula due to 
carcinoma of the rectosigmoid, giving rise 
to symptoms of prostatism and complete 
urinary retention. Owing to the marked 
discrepancy between the urinary symptoms 
and the cystoscopic findings, and also be- 
cause of the presence of a characteristic 
area of edema and congestion on the 
posterior vesical wall, a tentative diagnosis 
of an intra-abdominal lesion secondarily 
affecting the bladder was made. This was 
confirmed at operation. Complete diver- 
sion of the fecal flow from the affected 
segment of bowel by permanent colostomy 
led to prompt abatement of urinary symp- 
toms, indicating thereby the fact that 
irritation of a portion of the detrusor 
muscle by an extravesical lesion can and 
does give rise to symptoms of prostatism 
indistinguishable from a similar syndrome 
caused by a lesion of the prostate gland. 
The differential diagnosis can only be made 
by careful cystoscopic interpretation. 


SUMMARY AND CONCLUSIONS 


1. Vesico-intestinal fistulas may be di- 
vided into actual fistulas and incipient or 
threatened fistulas. 

2. Careful analysis of the literature in- 
dicates that inflammatory lesions of the 
bowel constitute the underlying cause of 
fistulas in the majority of cases ($1 per 
cent). Tumors of the bowel were present 
in 21.3 per cent of the collected cases. A 
review of the inflammatory intestinal group 
shows that diverticulitis was the primary 
cause in 65.8 per cent of the cases. The 
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most frequent neoplastic lesion of the bowel 
was carcinoma of the rectum (40.8 per 
cent). As regards the location of the 
fistula, it was noted that the most frequent 
site was between the bladder and rectum 
(43.5 per cent). 

3. The cardinal symptoms of actual 
fistula are the passage of gas or stool 
through the urethra. Symptoms of an 
incipient or threatened fistula are more 
suggestive than pathognomonic. In cases 
in which the primary lesion is in the 
bladder, the appearance of intestinal symp- 
toms is suggestive of a contact inflamma- 
tion between the bladder and intestine. 
When the primary lesion is in the bowel, 
the appearance of vesical symptoms should 
likewise suggest this same condition. 

4. Diagnosis, especially in cases of in- 
cipient fistulas, depends primarily upon 
cystoscopic examination. 

5. Proper preoperative preparation of 
the bowel is probably one of the most im- 
portant requirements for successful surgery 
in this type of case. In cases of actual 
fistulas, graded stage operations are neces- 
sary. The use of an indwelling urethral 
catheter obviates the necessity of closing 
the fistulous opening in the bladder. The 
systemic and local employment of sul- 
fonamides has been found of great value in 
this group of cases. 

6. Prognosis depends entirely upon the 
underlying pathological condition. 


REFERENCES 


Batcu, J. F. J. Urol., 86: 706-707, 1931. 
Hicains, C. C. J. Urol., 86: 694-705, 1931. 
KeE.toce, W. A. Am. J. Surg., 41: 135-186, 1938. 
Pascat, A. Thése de Paris, 1900. 


4 
4 


ABSCESSES ABOUT THE ANORECTUM 


StuArRT T. Ross, M.D. 


Instructor, Department of Proctology, New York Polyclinic Medical School and Hospital; Assistant Attending 
Surgeon in Proctology, Methodist Hospital, Brooklyn 


HEMPSTEAD, NEW YORK 


among the more frequent conditions 

seen in medical practice. It is sur- 
prising, therefore, that there should exist 
such a confusion concerning the diagnosis, 
prognosis and proper treatment of these 
lesions. 


about the anorectum are 


ANATOMY AND CLASSIFICATION 


The key to the understanding and suc- 
cessful treatment of anorectal abscesses lies 
in a knowledge of the anatomy. Infections 
occur in well recognized locations and 
mainly in pre-existing potential spaces. 
For this reason, a brief review of the 
essential anatomy is in order. 

The levator ani muscle is the dividing 
line between the deep and _ superficial 
structures of the region; it arises from the 
lateral pelvic wall, coursing medially and 
inferiorly to insert into the midportion 
of the anal canal between the internal and 
external sphincters. (Fig. 1.) Below this 
muscle, on each side of the anus, is an 
ischiorectal space, bounded by the obtu- 
rator internus laterally, the skin and 
subcutaneous tissues inferiorly and the 
fascia lining the undersurface of the levator 
superiorly and medially. The ischiorectal 
space is, then, roughly pyramidal in shape, 
and filled with an elastic pad of fat. 

Above the levator, there is a potential 
space between the superior fascial covering 
of the muscle and the lowermost reflection 
of the peritoneum. This space is limited 
posterolaterally on each side by the lateral 
ligaments of the rectum, in which course 
the middle hemorrhoidal vessels, and is 
called the pelvirectal space. Between the 
two lateral ligaments posteriorly, that is, 
between the rectum anteriorly and the 


sacrum posteriorly, is the postrectal or 
retrorectal space. 
Abscesses may be classified according to 
their location as follows: 
1. Deep (above the levator) 
a. Submucous (in the rectal wall) 
b. Pelvirectal (in the superior pelvi- 
rectal space) 
c. Retrorectal (in the postrectal 
space) 
2. Superficial (below the levator) 
a. Intracutaneous 
b. Subcutaneous 
c. Ischiorectal 


ETIOLOGY AND PATHOGENESIS 


The sequence of events in nearly all of 
the more common abscesses, is quite 
uniform. At the anorectal line, which is 
located 115 to 2 inches from the anal 
verge, is a series of small pockets, circu- 
larly disposed, and called crypts of Mor- 
gagni. These pockets are normally only 
1 to 2 mm. in depth. They open upward 
toward the rectum, and are equipped in 
their recesses with the so-called anal glands, 
which are branching, racemose structures 
leading deep into the surrounding muscles. 
It frequently happens that a particularly 
hard stool, or a seed or other foreign body, 
will tear or scratch one of the crypts during 
defecation. This leaves a portal of entry 
for the numerous bacteria which are always 
present and a cryptitis ensues. The anal 
glands at the fundus of the crypt help 
carry the infection deeper into the perianal 
tissues. If the invasion of these tissues 
progresses beyond this point, a variety of 
paths may be taken. The most common 
is a direct extension through the substance 
of the external sphincter into the ischio- 
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rectal space, where the loose fat breaks 
down and an ischiorectal abscess develops. 
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with the rectum, and it is possible for the 
abscess to be drained without leaving a 


If, on the other hand, the infection from fistula-in-ano. Intracutaneous and _ sub- 
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Fic. 1. Section through the pelvis showing location of 
abscesses mentioned in the text. 


PERITONEAL REFLEXION--- 


Fic. 2. Sagittal section through the pelvis, showing location 
of a retrorectal abscess. 


the crypt burrows through into the pelvi- 
rectal space, a pelvirectal abscess is found. 

This is the pathogenesis of all but the 
most unusual ischiorectal abscesses and 
explains why a fistula develops following 
the incision and drainage of the abscess. 
The fistula is, in fact, merely the contracted 
wall of the old abscess cavity. Submucous 
abscesses are caused by a scratch on the 
surface of the mucous membrane, admitting 
bacteria which multiply and produce an 
infection of the submucosa between the 
rectal mucous membrane and the circular 
muscle layer. 

Inflammatory processes in the various 
pelvic structures (seminal vesicles, prostate, 
etc.) may produce pelvirectal abscesses. 

A retrorectal abscess may either proceed 
from a crypt in the usual manner, or may 
result from infection of the glands of 
Gerota, a small group of Iymph-nodes 
located in the postrectal space and draining 
the rectum. When the infection proceeds 
through the lymph channels to these glands 
without making a direct fistulous tract, 
there may be no macroscopic connection 


cutaneous abscesses of the perianal region 
develop from infections through the skin 
as in other parts of the body and do not 
produce fistulas. (Fig. 2.) 


SYMPTOMS AND DIAGNOSIS 


Superficial abscesses are noted by the 
patient as a swelling beside the anus, 
growing progressively larger and more 
painful. The tenderness, especially in the 
latter stages, is exquisite, and pain pre- 
cludes the possibility of sleep. Constitu- 
tional reactions are present in the form 
of fever and malaise. Deep abscesses are 
more gradual in their onset and do not 
produce such prompt and obvious signs of 
inflammation. The patient is prone to com- 
plain of a heavy feeling and a dull ache 
deep in the pelvis, lower part of the back, 
or even down the thighs. Constitutionally, 
however, the disturbance may be severe. 

Diagnosis is usually simple. Inspection 
and palpation will reveal the classical 
signs of inflammation in the ischiorectal 
cases. When seen early, a finger inserted 
into the anal canal will produce sharp 
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pain which will be localized by the patient 
on one side or the other. With an anoscope 
in position, the surgeon can, by exploring 
the crypts, arrive at a diagnosis. Often 
pus will be seen exuding from the offending 
crypt. At this stage, the differential diagno- 
sis will be between early abscess and fissure- 
in-ano; the latter, however, is_ easily 
revealed by inspection. If symptoms are 
present suggesting an abscess in the ano- 
rectal region, but no external signs are 
noted, a finger inserted into the rectum will 
usually demonstrate a tender, boggy swell- 
ing behind or to one side of the rectum, 
causing the rectal wall to bulge into the 
lumen. If this bulge is lateral, a pelvirectal 
abscess is diagnosed, and if posterior, a 
retrorectal. The point of greatest tender- 
ness in a retrorectal abscess is usually in 
the midline between coccyx and anus. It 
is obvious, considering the anatomy (Fig. 
1), that a swelling felt by the finger in the 
rectum must be above the levator. 

It frequently happens that an abscess 
may perforate the levator from the ischio- 
rectal space to the pelvirectal or vice versa. 


PROGNOSIS 


Fistula-in-ano is to be expected following 
an abscess about the anorectum. Although 
cases undoubtedly exist of ischiorectal ab- 
scesses which, being drained, heal and do 
not result in fistulas, such instances are 
much rarer than was formerly believed. 
Since nearly all of these abscesses start as 
an infection in a crypt, they become fistulas 
as soon as they are drained externally either 
spontaneously or by surgical means. Al- 
though complete healing may temporarily 
occur, sooner or later there will be found 
a draining sinus which connects with a 
diseased crypt at the anorectal line. Most 
fistulas are obvious at once, but occa- 
sionally as long as two to five years may 
elapse between the original incision of the 
abscess and the development o! a fistula. 
It is in this type of case that an inadequate 
follow-up gives basis for the illusion that an 
abscess has been present and has not been 
followed by a fistula. 


Except in known tuberculous patients, 
the incidence of tuberculosis in_ these 
cases will not be over 2 to 5 per cent. 
There is no sound basis for the ordinary 
belief that fistula-in-ano (and by implica- 
tion the abscess preceding the fistula) 
is of tuberculous origin in most instances. 


TREATMENT 


The treatment of any anorectal abscess 
is wide incision and drainage. No temporiz- 
ing measure has enough value to be recom- 
mended. In cases of ischiorectal abscess, 
it Is wise to open and drain well while the 
infection is small, and even before the 
tissues have broken down to form pus and 
produce fluctuation. Nothing is gained by 
waiting, except to prolong the discomfort 
and enlarge the scope of the inevitable 
operation and the size of its subsequent 
fistula. 


INCISION AND DRAINAGE OF SUBMUCOUS 
ABSCESS 


Through a suitable speculum, the patient 
being in the prone position with hips 
elevated, an incision is made over the 
point of fluctuation and in the longitudinal 
axis of the bowel. No anesthesia is neces- 
sary unless the abscess is quite near the 
anorectal line, when 5 cc. of 1 per cent 
novocaine injected into the external sphinc- 
ter will be found sufficient for analgesia. 
Less bleeding will be encountered if the 
incision is performed with the actual 
cautery or the endotherm. The incision 
is made for the entire length of the abscess, 
leaving no pockets at either end. Under 
no circumstance is a transverse incision 
to be made. A 1% inch wide gauze strip 
soaked in or small 
Penrose drain, may be inserted into the 
cavity and removed in twenty-four hours. 
Mineral oil 144 to 1 ounce may be given 
nightly by mouth. The daily application 
of a 1 per cent aqueous solution of gentian 
violet to the wound under direct vision 
through a proctoscope, will aid in healing. 
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INCISION AND DRAINAGE OF PELVIRECTAL 
ABSCESS 


The patient is placed in an exaggerated 
lithotomy position, under general, low 
spinal, or sacrocaudal anesthesia. An in- 
cision is then made with the scalpel, 
anteroposteriorly, and at least 1 inch 
from the anal verge, so as to avoid severing 
any fibers of the external sphincter. If 
pus is encountered in the ischiorectal space 
the incision is enlarged as described for 
ischiorectal abscess. An index finger is 
then inserted into the rectum, and with 
the other hand a closed Kelly hemostat 
is pushed against the inferior surface of 
the levator ani. Although this muscle, 
with its covering fascia, is ordinarily 
rather tough, nevertheless when an abscess 
is present above the levator, it will be 
comparatively easy to thrust the closed 
hemostat through it. While this is being 
done, the finger in the rectum is used as a 
guide to prevent the clamp from per- 
forating the bowel. When the abscess is 
entered, the closed blades of the clamp 
are opened and the instrument withdrawn. 
The opening in the levator is then enlarged 
in the direction of its fibers, and a piece 
of vaseline gauze introduced into the 
depth of the wound. An area of skin is 
excised from the lateral edge of the skin 
incision in order to provide free drainage; 
dressings are applied. 

Immediately following the return of 
sensation, the wound area is continuously 
covered with hot, wet saline dressings. 
The vaseline gauze drain is removed in 
twenty-four to forty-eight hours, and the 
wound is opened daily to its furthermost 
depths with the gloved finger or a glass 
rod dipped in 1 per cent gentian violet. 
This is a much less painful maneuver than 
packing and unpacking with iodoform 
gauze. The bowels are permitted to move 
when they will. If no movement has taken 
place by the third day, a mild laxative 
or a low saline enema is administered. 
The patient is allowed out of bed about 
the third day; after this time the wet 
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dressings are discontinued and hot sitz 
baths substituted. A sitz bath is ordered 
following each bowel movement and three 
times a day. Each bath lasts for ten 
minutes and is as hot as can comfortably 
be borne (105 to 110°F.). The patient 
is usually discharged on the fourth or 
fifth day and dressed daily in the office 
thereafter. | 


INCISION AND DRAINAGE OF RETRORECTAL 
ABSCESS 


The patient is anesthetized and placed 
in an exaggerated lithotomy position. 
An incision is made in an anteroposterior 
direction behind the anus and about one 
inch to one side of the midline. If desired, 
the incision may be made directly in the 
midline, but in this case it is necessary to 
injure the anococcygeal ligament. The 
dissection is continued by the method 
of thrusting ahead a closed hemostat and 
opening it, or by blunt dissection with 
the gloved finger, proceeding always pos- 
teriorly and toward the midline in the 
direction of the retrorectal space. When 
the abscess cavity is reached and the pus is 
discharged, the opening is enlarged so 
as to give adequate drainage, the lateral 
edges of the skin wound are excised to 
prevent premature healing, and a strip of 
vaseline gauze or a Penrose drain is in- 
serted. Dressings are then applied. 

The after-care is the same as for pelvi- 
rectal abscess (vide supra). 


INCISION AND DRAINAGE OF 
INTRACUTANEOUS AND 
SUBCUTANEOUS ABSCESSES 


In the anorectal region, these abscesses, 
which are not primary at the anorectal 
line, are rare, and usually small. For drain- 
age, cruciate incision is made and the 
four quadrants of skin thus formed are 
trimmed away, thus uncapping the entire 
abscess cavity. Vaseline gauze is applied. 
The wound is then dressed daily and will 
be found to heal readily by granulation 
from the bottom. 
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INCISION AND DRAINAGE OF ISCHIORECTAL 
ABSCESS 


The patient is anesthetized, (using a 
general, low spinal, or sacrocaudal anes- 
thesia), and is placed in an exaggerated 
lithotomy position. By palpation, the 
point of maximum fluctuation is deter- 
mined. An incision is then made into the 
fluctuating area as near to the anus as 
possible, but at least 114 inches from the 
anal verge, in order to avoid injury to 
the external sphincter fibers. The incision 
is made in a vertical direction, and should 
be about 2 inches long. After the skin has 
been cut, a closed hemostat is plunged 
through the subcutaneous tissue into the 
abscess cavity, opened and withdrawn. 
The finger is now inserted and the cavity 
explored. With the knowledge thus gained, 
the incision is lengthened anteriorly or 
posteriorly or both, sufficiently far so that 
the entire extent of the abscess is opened. 
All loculi within the cavity are broken 
down with the finger, taking care not to 
use so much force that normal tissues are 
invaded. The lateral edge of the skin 
wound is now excised as far as is necessary 
to remove the roof of the cavity. If the 
abscess is large enough, this maneuver 
will practically uncap the whole ischio- 
rectal fossa. The resulting wound should 
gape widely at the skin level and grow 
progressively smaller toward the depths 
of the wound, thus permitting free drain- 
age. Vaseline gauze is lightly laid into the 
wound and gauze dressings applied. 

The postoperative care is the same as 
that laid down for pelvirectal abscess. 
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Comment. The question often arises 
as to whether an attempt should be made 
at the time of operation upon the abscess, 
to locate and remove the internal opening 
in the crypt, thus curing the fistula before 
it develops. It is the opinion of the author 
that in the very occasional instance of a 
small abscess, superficial to the sphincter, 
near the anus and with an obvious internal 
opening, such may be done. In the great 
majority of cases, however, it is far better 
to drain the abscess and leave the fistula 
until later. By so doing, several dangers 
and difficulties are avoided: The danger 
implicit in opening clean areas in the 
presence of virulent pus, the difficulty 
of working accurately in an anatomy dis- 
torted by swelling and edema, the danger of 
tearing due to friability of the tissues and 
the danger of severing the sphincter 
muscle before it has a firm attachment of 
scar tissue. Generally speaking, a period 
of six to twelve weeks should elapse 
between drainage of the abscess and 
fistulectomy. 


SUMMARY 


1. Anorectal abscesses are classified ac- 
cording to their anatomical location, and 
the relevant anatomy is described. 

2. The pathogenesis of anorectal ab- 
scesses Is given. 

3. Diagnosis and prognosis are dis- 
cussed, and the probability of fistula 
following anorectal abscess explained. 

4. Operative treatment for each of the 
various types is described in detail. 
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YMPTOMATIC pilonidal cysts are 


cause for frequent admissions on the 


surgical service in the Station Hospi- 


tal, Camp Polk, Louisiana. Their appear- 
ance is explained by the fact that our 
soliders for the most part fall within what 
is known as the “‘pilonidal age group.” 
They are male adults usually between 
twenty and thirty years of age and are 
daily participating in strenuous army 
activity. During the past twelve months 
fifty such patients have been operated 
upon and the pathological condition has 
varied from a single draining sinus to a 
previously operated cyst with sinuses. 
(Figs. 1 and 2.) 


TREATMENT 


We believe that symptomatic pilonidal 
cysts should be treated surgically with 
excision of the pathological condition. The 
resulting wound heals either by primary 
intention, granulation followed by epi- 
thelization, or a combination of the two, 
depending upon the manner in which the 
patient is treated. In our series all types of 
closure have been used. Excision of the 
cyst has been followed by (1) no closure, 
(2) partial closure, or (3) complete closure. 

Surgical measures are important in the 
treatment of the pilonidal cyst but should 
follow an adequate preoperative prepara- 
tion. The soldier that presents himself with 
a pilonidal abscess or a grossly infected 
draining sinus is not ready for excision of 
his cyst until all gross evidence of infection 
has been removed. All cases are put on hot 
saline sitz baths for fifteen to twenty 
minutes two to three times daily. The 
patients are observed daily to make sure 
that there is always adequate drainage. If 
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an abscess is present, incision and drainage 
is indicated and then the sitz baths are 
started. After all purulent drainage and 
tissue induration has disappeared, surgical 
excision of the pilonidal cyst is in order. It 
probably would be advisable to delay the 
surgery two or three months but this has 
not proved practical in the army. The 
patients who have been returned to duty at 
the time their infection cleared up with 
instructions to return later for surgery, 
have usually had another flare-up of the: 
cysts and we have seen them in the same 
condition as on previous admission, or they 
are transferred to another camp where the 
condition becomes symptomatic before 
they again reach a hospital. 

At the beginning of the pilonidal series in 
this hospital, the general tendency was to 
leave excised pilonidal wounds open and 
allow healing to take place by granulaticn 
and epithelization. However, a few wounds 
were partially closed. Neither of these 
methods gave results that we thought were 
satisfactory, so the practice of complete 
closure of the wound was started. With the 
latter, our results were greatly improved 
and for the past four months this has been 
the procedure followed, with one exception. 
In this one case it was necessary to excise 
most of the sacrococcygeal ligaments which 
would have prevented complete closure 
without leaving undesirable dead space. In 
this same case there was much wound con- 
tamination because the cyst was ruptured 
during the excision. 

Our patient with a pilonidal cyst receives 
a saline enema the night preceding and the 
morning of operation. One to two hours 
before coming to surgery, the patient’s 
sacrococcygeal region is shaved, scrubbed 
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with green soap and water, painted with 
tincture of merthiolate and covered with a 
sterile towel. Preoperative medication con- 


Fic. 1. Typical pilonidal sinus 
(Case No. 41 in series). 


sists of morphine sulfate given hypo- 
dermically and barbiturates in some form 
orally. The anesthetic drug generally used 
is 120 mg. of spinal procaine. For operation 
the patient is placed on the table in a prone 
position and after lowering the lower half 
of the table about 10 degrees, 3 inch lateral 
traction adhesive straps are applied to each 
buttock and fastened beneath the table. 
This makes the skin tense thereby aiding 
in minimizing the width of the excision 
wound and helping to prevent undermining 
of the skin. The operative site is further 
prepared with applications of ether and 
tincture of merthiolate. The pilonidal cyst 
is distended under moderate pressure with 
a sterile solution of 1 per cent methylene 
blue solution with the amount used depend- 
ing upon the size of the cyst. A 2 cc. syringe 
is used to which is attached the hub portion 
of a hypodermic needle. The methylene 
blue solution furnishes an excellent guide 
to follow in excising the cyst. The excision 
of the desired area is performed by making 
a more or less vertical elliptical excision 
which is usually extended down to the 
sacrococcygeal ligaments. Great care is 
taken not.to cut into the cyst and thereby 
contaminate the field. To remove all 
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Fic. 2. Pilonidal cyst follow- 
ing incision and drainage 
(Case No. 35 in series). 
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pathological disorders it is not infrequent 
that portions of the ligaments have to be 
excised. There have been no removals of the 


. One oaaed per cent 
by primary intention 
of completely closed pilonidal 
wound (Case No. 37 in 
series). 


Fic. 


coccyx. Hemostasis is obtained by using 
hot saline packs and ties of plain No. o 
catgut or cotton No. 60. At this point the 
lateral traction adhesive is removed from 
the buttocks. 

With primary wound closure being the 
desired procedure three to five transverse 
retention sutures of black silk No. 8 are 
placed beneath the sacrococcygeal liga- 
ments. Another check is made to see that 
all hemorrhage is controlled as blood ooz- 
ing would predispose to a wound break- 
down. Sulfanilamide powder is sifted into 
the wound and into each layer of the 
closure. A total of 5 to 8 Gm. of the drug is 
generally used. A row of interrupted 
chromic No. 1 catgut or cotton No. 20 
sutures are placed in the lower portion of 
the wound again passing beneath the 
sacrococcygeal ligaments. We wish to 
emphasize that these sutures are placed 
below these ligaments to eliminate dead 
space. The subcutaneous tissues are closed 
with interrupted plain No. o catgut or 
cotton No. 30 and the skin edges are 
approximated with end on mattress sutures 
of black silk No. 1. The retention sutures 
are tied over a 3 to 5 inch rolled dry sponge 
which covers the closed wound. Further 


“ 
| 
——— 
i 


New Series Vo. LIX, No. 3 


Camp, Polites—Pilonidal Cyst 


CASE HISTORIES 
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No. 


12 


26 
27 
28 


29 


30 


31 


32 
33 


Date 
Ad- 
mitted 


6/17/41 
6/24/41 
6/27/41 


6/30/41 


0/11/41 


9/30/41 


10/3/41 
10/23/41 


10/23/41 


11/19/41 


12/19/41 
1/5/42 


1/26/42 
2/6/42 


2/9/42 
2/15/42 


2/25/42 


3/3/42 
3/0/42 


3/9/42 
3/11/42 


3/13/42 
3/21/42 


3/23/42 
3/24/42 


3/25/42 
3/27/42 


3/31/42 


4/3/42 


4/9/42 


4/10/42 


4/27/42 
4/27/42 


Duration Incisi 
since Preop- Type Post Total* 
Age | Symptoms Pathol Drai erative | Wound | Operative! Hospital Comments 
First rain-| Time Closure Time Days 
Noticed 

26 2 years Draining No 6 days | Partial 37 days} 43 days | Complete healing. 
sinus. 

23 3 years Draining No 2 days | Open 66 days} 6% days | Complete healing. 
sinuses. 

23 Draining No 11 days | Open 75 days} 86 deys | Complete healing. 
sinuses. 

26 2 mos. Draining No 8 days | Partial 185 days | 193 days | Before complete healing ob- 
sinuses. tained scar tissue excised 

and wound grafted. 

19 4 days Draining Yes | 18 days | Partial 42 days | 60 days | Complete healing. 
sinus. 

23 2 weeks | Draining No 7 days | Partial 68 days | 75 days} Non-healing wound curetted 
sinuses. before complete healing ob- 

tained. 

25 2 years Draining No 6 days | Open 38 days| 44 days | Complete healing. 
sinuses. 

21 8 mos. Draining Yes 4 days | Open 46 days| 40 days | Complete healing. 
sinuses. 

26 6 mos. Abscess. Yes 7 days | Open 153 days | 160 days | Before complete healing ob- 
tained scar tissue twice ex- 
cised. 

34 2 weeks | Abscess. Yes 6 days | Open 57 days| 63 days | Returned two weeks follow- 
ing discharge with ulcer at 
site of healed wound. Dis- 
charged 11 days later healed. 

28 Abscess. Yes | 11 days | Open 58 days | 69 days | Complete healing. 

25 Draining No 1 day | Complete | 20 days| 21 days | 100% primary intention. In- 
sinus. cision and drainage 3 weeks 

prior to admission. Re- 
turned for excision. 

22 2 years | Draining No 1 day | Complete 12 days| 13 days | 100% primary intention. 
sinus. 

31 3 years | Draining No 10 days | Complete | 36 days} 46 days | 98% primary intention. 
sinus. | 

23 2 mos. Cellulitis. No 8 days | Complete | 64 days| 72 days | 50% primary intention. 

22 3 mos. Draining Yes | 32 days} Complete | 64 days| 96 days | 80% primary intention 
sinuses. 

22 Draining No 13 days | Open 43 days | 56 days | Complete healing. Previous 
sinus with operation Sept. 1941 at an- 
previously other Army Camp. 
excision 
scar wound. 

25 3 days Draining No 14 days | Complete 15 days| 29 days | 100% primary intention. 
sinus. 

23 7 days Draining No 7 days | Complete 19 days| 26 days | 100% primary intention. 
sinus. 

22 3 mos. Abscess. Yes | 15 days | Complete 14 days | 29 days | 100% primary intention. 

25 4 days Draining No 8 days | Complete 15 days| 23 days | 100% primary intention. 
sinus. 

22 1 week Abscess. Yes | 10 days | Complete 12 days | 22 days | 100% primary intention. 

23 2 years’ | Abscess. Yes | 23 days | Complete 74 days| 97 days | 50% primary intention. 

32 5 days Abscess. Yes | 28 days | Complete 24 days | 52 days | 100% primary intention. 

26 3 weeks | Cellutitis. No 9 days | Complete 64 days| 73 days| 100% primary _ intention. 
Healed completely in 28 
days post operatively, but 
had skin slough at spinal 
site which necessitated the 
stay. 

24 2 weeks | Draining No 8 days | Complete | 64 days| 72 days | 60% primary intention. 

sinus. 

20 2 years | Draining No 7 days | Complete | 44 days| 41 days | 98% primary intention. 
sinus. 

22 8 years | Abscess. Yes | 23 days | Complete T si 0% primary intention. 13” 
superficial granulating 
wound remains. 

24 7 days Draining No 20 days | Complete | 39 days! 59 days | 75% primary intention. 

sinus. 

30 114 years | Draining No 1 day | Complete 16 days| 17 days|100% primary intention. 
sinus. Sitz baths advised 1 week 

prior to hospitalization. 

28 Draining Yes 3 days | Complete | 30 days| 33 days | 75% primary intention. 
sinus. 

23 3 weeks | Abscess. Yes | 17 days} Complete | 46 days| 63 days | 75% primary intention. 

23 3 days Abscess. Yes | 14 days | Complete 24 days| 38 days | 100% primary intention. 
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CASE HISTORIES (Continued) 
Duration 
Date since bese Incision Preop- Type Post Total* 
No Ad- Age’ | Symptoms Admission and erative Wound /|Operative! Hospital Comments 
mitted First Pathology | Drain- Time Closure Time Days 
Noticed 

34 | 4/27/42| 25 I year Draining Yes | 14 days | Complete t t 80% primary intention, 49” 
sinus. superficial granulating 
| wound remains. 

35 5/1/42 35 2 years Draining Yes | 31 days | Complete ft tT 100% primary intention. 20 

sinus. days postoperative. 

36 5/2/42 26 5 years Draining No 4 days | Complete 19 days | 23 days! 100% primary intention. 
sinuses. History of at least 15 inci- 
sion and drainages in the 

past. 

37 5/7/42 24 I year Draining No 11 days | Complete tT + 100% primary intention. 

sinus. Very large closure wound 
See figure. 

38 5/13/42] 33 2 years Draining No 7 days | Complete 18 days | 25 days | 100% primary intention. 

sinus. 

39 5/20/42) 22 2 years Draining No 21 days | Complete + | 100% primary intention. 20 

sinus. days postoperative. 

40 | 5/27/42| 26 4 mos. Abscess. Yes | 22 days | Complete Tt T 100% primary intention. 12 

days postoperative. 

4! 5/29/42) 22 3 years | Abscess. Yes | 15 days | Complete t t 75% primary intention. 

42 6/2/42 27 3 weeks | Abscess. Yes 8 days | Complete + tT 100% primary intention. 20 

days postoperative. 

43 6/2/42 25 3 days Draining No 9 days | Compiete t . 100% primary intention. 19 

sinus. | days postoperative. 

44 6/4/42 24 2 years Draining | No 7 days | Complete T 2 75% primary intention. 

sinus. | 

45 | 6/8/42 25 2 days Abscess. Yes | 10 days | Complete t t 100% primary intention. 12 

days postoperative 

46 | 6/9/42 34 3 days Draining No 6 days | Complete + t 100% primary intention. 15 
sinus days postoperative. 

47 | 6/10/42| 33 2 days Draining No 5 days | Complete + T 100% primary intention. 15 

sinus. days post-operative. 

48 | 6/13/42) 31 I mo Abscess. Yes 9 days | Complete T 7 100% primary intention. 8 

days post-operative. 

49 | 6/18/42) 20 I year Draining No 4 days | Open + + Cyst ruptured into during 

sinus. operation so closure not 
thought advisable. 

50 | 6/18/42) 25 5 mos. Draining No 4 days | Complete : T 100% primary intention. 8 

sinus. days post-operative. 


. Average pilonidal cyst age—25 years. 
Average time symptomatic pathology present—1 year 


Average pre-operative treatment time—1o0 days. 


SIA 


50% of the cases had had disturbances prior to army service 


Average total hospitalization with no closure of wound—74 days (8 completed cases). 
Average total hospitalization with partial closure of wound—g3 days (4 completed cases). 
Average total hospitalization with complete closure of wound—45 days (22 completed cases). 
. 64.8% of the cases with complete closure obtained 100% primary intention. 


* Patient hospitalized until condition permits return to army duty. 


+ Denotes patient still in hospital. 


dry dressings are applied and the buttocks 
are firmly strapped together. 
Postoperative treatment consists of the 
foot of the bed elevated for six hours to 
prevent postspinal headache, liquid diet 
for five days, and absolute bed rest with 
frequent change of position for ten to 
twelve days plus usual symptomatic meas- 
ures. Bowel movements are discouraged 
and generally are not a disturbing factor. A 
saline enema is given on the sixth post- 
operative day. This is the first day the 
dressing is changed following operation and 
the time when the skin sutures are re- 


moved. The retention sutures are left in 
place eight to ten days if possible. The 
patient usually walks freely about the 
ward on the twelfth to fourteenth day. 
One case (a nurse) has, however, been 
discharged to duty as early as the twelfth 
day. (Fig. 3.) 

A precautionary measure taken at the 
time of discharge from the hospital is to 
request the soldier’s Commanding Officer 
to give him duty for two weeks where 
motorcycle driving, truck driving and 
excessive walking can be avoided. This is 
not an unusual request, for following any 
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type of surgery a soldier should be allowed 
time to again adjust himself to life in the 
field. There have been no cases to return 
with recurrent cysts in this series. One 
patient was placed on guard duty imme- 
diately following hospitalization and there 
was a slight breakdown of his previously 
healed wound. We believe that excessive 
walking was the causative factor. After 
eleven days of additional hospitalization, 
the soldier was discharged to duty as cured. 


(Table 1.) 


SUMMARY 


1. A series of fifty operations on symp- 
tomatic pilonidal cysts is reported. 

2. Preoperative care of the pilonidal 
cysts to minimize infection is accomplished 
by repeated hot sitz baths. 
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3. Our operative method of choice is 
excision followed by complete wound 
closure. 

4. To minimize the width of excision 
wounds and aid in preventing undermining 
of the skin, lateral traction of the buttocks 
is maintained during operation. 

5. Complete hemostasis of excised pilo- 
nidal wounds is obtained before a closure is 
made. 

6. Dead space is eliminated in the 
closure by placing deep sutures and reten- 
tion sutures beneath the sacrococcygeal 
ligaments. 

7. Infection of the closed pilonidal 
wound is usually prevented by sifting 
powdered sulfanilamide throughout the 
wound closure. 
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THE SUSPENSORY MUSCLE OF THE DUODENUM 


J. C. Haney, 


Associate Professor of Anatomy, Baylor University 
College of Medicine 


AND 


J. K. PEDEN, M.D. 


Assistant Professor of Anatomy, Baylor University 
College of Medicine 


DALLAS, TEXAS 


HE primary purpose of this study 
has been to determine the manner of 
attachment of the suspensory muscle, 


Fic. 1. Suspensory muscle of duodenum in position in 
an adult. a, suspensory muscle of duodenum; B, duo- 


denojejunal flexure. 


or ligament, of the duodenum and to 
attempt to deduce the probable effect of 
this attachment and the contraction of the 
muscle upon the size of the angle at the 
duodenojejunal flexure. Incidentally, we 
have attempted to determine if there is a 
considerable percentage of cases in which 
muscle fibers can be demonstrated in this 
structure. 

Some clinicians have contended that this 
structure Is attached directly to the flexure 
and as a result of this attachment, the 
size of the angle at the flexure is decreased 
during contraction of the muscle and move- 
ment of the gut, with consequent tendency 
toward causing partial obstruction at this 
point. 


ANATOMY OF STRUCTURES INVOLVED 


The duodenum consists of the first ten 
inches of the small intestine and is held 


Fic. 2. Suspensory muscle of duodenum in 
position in a newborn infant. A, suspensory 
muscle of duodenum; B, duodenojejunal 
flexure. 


against the posterior abdominal wall, 
largely behind the peritoneum, in such a 
manner as to describe a C-shaped curve 
with the distal end of the “C” turning 
sharply forward and downward to form 
the duodenojejunal flexure. For descriptive 
purposes it is usually divided into four 
parts. The first part about two inches in 
length, begins at the pyloric end of the 
stomach at the level of the first lumbar 
vertebra and extends to the right and 
slightly backward to the neck of the gall- 
bladder where it turns rather sharply 
downward to become the second part. The 
second part, about three inches in length, 
runs downward to the level of the third 
lumbar vertebra, where it bends abruptly 
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Fic. 3. 


Fic. 4. 


Fic. 5. 


Fic. 3. Suspensory muscle of duodenum after removal from the body. 
A, suspensory muscle inserted solely into the « 10denojejunal 
flexure, B. 

Fic. 4. Suspensory muscle of duodenum after removal from the 
body. a, suspensory muscle inserted into the duodenojejunal flex- 
ure, B, and into the fourth and third parts of the duodenum. 

Fic. 5. Suspensory muscle of duodenum after removal from the 
body. A, suspensory muscle inserted into fourth and third parts 
of the duodenum with no attachment to the duodenojejunal 
flexure, B. 
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to the left to become the third part. The 
third part, nearly four inches in length, 
runs almost horizontally to the left, with a 


ance of this structure in an adult left in 


position after dissection. Figure 2 shows 
it similarly in a newborn child. Figures 3, 4 


Fic. 6. Microphotograph showing section of suspensory muscle of duodenum 
as seen under low magnification. 


slight inclination upward, to a point just 
to the left of the median plane, where it 
turns upward to become the fourth part. 
The fourth part, a little more than an 
inch in length, runs upward to the level 
of the second lumbar vertebra, where it 
turns sharply forward and downward as 
the duodenojejunal flexure. 

The suspensory muscle of the duodenum 
takes origin from the right crus of the 
diaphragm and from the dense fibrous 
tissue around the celiac artery. From this 
origin it extends downward behind the 
pancreas, the splenic vein, and in front of 
the left renal vein to be inserted into the 
duodenum. The location of this insertion 
is the chief object of this study. 


PROCEDURE 


Gross Study. We dissected this struc- 
ture in seventy-seven cadavers, thoroughly 
cleaning it from its origin to its insertion, 
noting carefully its precise attachment to 
the gut, and also noting presence or ab- 
sence of muscle fibers as could bedetected 
grossly. Figure 1 shows the gross appear- 


and 5 show it after its removal from the 
body. 

Microscopic Study. We took sections 
from forty specimens, without any attempt 
at selection, to be examined microscopi- 
cally for presence or absence of muscle 
fibers. Twenty of these were taken from 
the group in which muscle fibers could be 
demonstrated grossly, and twenty from 
the group in which muscle fibers could not 
be definitely identified grossly. Figure 6 
shows a photomicrograph of one of these 
sections under low magnification and 
Figure 7 shows a photomicrograph of one 
under high magnification. 


RESULTS 


Gross Findings. In four (5.2 per cent) 
of our specimens the fibers of the suspen- 
sory muscle were attached solely to the 
flexure, no fibers being attached to the 
fourth and third parts of the duodenum; 
in forty-seven (61 per cent), the fibers 
were attached to the flexure and to the 
fourth and third parts of the duodenum; 
and in twelve (15.6 per cent) the fibers 
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at the flexure upon movement of the gut 
or contraction of the suspensory muscle, 
thus causing a partial obstruction at this 


were attached solely to the fourth and 
third parts of the duodenum, no fibers 
being attached to the flexure. 


Fic. 7. Microphotograph showing section of suspensory muscle of duodenum 
as seen under high magnification. 


In fourteen (18.2 per cent) of our speci- 
mens neither muscle nor ligament could 
be demonstrated, the fibers apparently 
having blended with the surrounding 
fibrous tissue. 

In twenty-four (31.2 per cent) of our 
specimens there appeared, from gross 
examination, to be muscle fibers present; 
and in thirty-nine (50.6 per cent) one could 
not determine, from gross examination, 
whether or not muscle fibers were present. 

Microscopic Findings. In eighteen of 
the sections taken from the twenty cases 
in which muscle fibers could be demon- 
strated grossly, muscle fibers could be 
demonstrated microscopically; and in six- 
teen of the sections taken from the twenty 
cases in which muscle fibers could not be 
definitely identified grossly, muscle fibers 
could be demonstrated microscopically. 


DISCUSSION 


By referring to Figure 3, one can see 
that in the four cases (5.2 per cent) in 
which the muscle or ligament was attached 
solely to the flexure there might be a 
tendency to reduce the size of the angle 


point. But by referring to Figures 4 and 5, 
it will be seen that in the fifty-nine cases 
(76.6 per cent) in which this structure is 
attached to the fourth and third parts 
of the duodenum, there would seem to be a 
tendency to prevent any change in the size 
of the angle at the flexure and thus to aid 
in prevention of constriction of the gut at 
this point. 

Since there is such a scarcity of reports 
in the literature on this structure, there 
seems to have been very little investigation 
of it recently. The textbooks in gross 
anatomy apparently convey the idea that 
in adults there are rarely to be found any 
muscle fibers in it. But it will be noted that 
in our series there were muscle fibers 
present in thirty-four of the forty speci- 
mens examined microscopically. All of 
these cases were adults and probably all 
of them were over thirty years of age. 

In the description of this muscle in 
Morris’ Human Anatomy‘ it is hinted that 
there might be a few skeletal muscle fibers 
present, these being derived from the crus 
of the diaphragm. All other authors are 
noncommittal on this point. We made a 
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particular study of this and found only 
nonstriated muscle fibers present. 

Although we have been unable to find 
any reports of a study of the nerve supply 
of this muscle, it might be assumed that 
since its muscle fibers are similar to that 
of the gut, its nerve supply would be the 
same as that of the gut. If this be true, its 
contraction might be synchronous with 
the peristaltic movements of the duode- 
num. In view of the manner of insertion 
of the muscle into the duodenum, as found 
in most of our cases (76.6 per cent into the 
fourth and third parts of the duodenum), 
it would seem that its contraction has a 
tendency to increase the size of the angle 
at the flexure during movement of the 
duodenum, thus preventing obstruction at 
the flexure. 


The authors wish to thank Mr. Lewis Waters, 
Instructor in Medical Art, Baylor University, 


MARCH, 1943 


College of Medicine, for doing the drawing and 
photography for us. 

Acknowledgment is gratefully extended to 
Dr. Warren Andrew in our department for 
doing the histologic work. 

We also wish to express our appreciation to 
Dr. Dorsey K. Barnes, Assistant in Ortho- 
pedic Surgery, Baylor Hospital Staff, who 
initiated this work and aided in the gross 
dissection. 


REFERENCES 


. Crostuwait, W. L. Duodenal obstruction. Texas 
Surgical Society, pp. 93-97, 1935. 

2. CUNNINGHAM, D. J. Text Book of Anatomy. 7th ed., 
pp. 424 and 603. New York, 1937. Oxford Uni- 
versity Press. 

3. Gray, H. The Anatomy of the Human Body. 24th 
ed., pp. 1190-1191. Philadelphia, 1942. Lea and 
Febiger. 

4. Morris, Human Anatomy. roth ed., p. 1311. Phila- 
delphia, 1942. The Blakiston Company. 

5. Prerso., Georce A. Human Anatomy, ed., 
p. 1645. Philadelphia, 1930. J. B. Lippincott 
Company. 

6. Treves, F. Applied Anatomy. goth ed., p. 440. 

Philadelphia, 1934. Lea and Febiger. 


VENOGRAPHY OF LOWER EXTREMITY* 
A NEW TECHNIC—PRELIMINARY REPORT 


ZAX, M.D. 
Assistant Attending Surgeon, Jefferson Davis Hospital 
HOUSTON, TEXAS 


HE film labelled “‘James Matthews” 
demonstrates a venogram of the deep 
vessels of a normal lower extremity. 


Fic. 1. Venogram 
showing popliteal 
and femoral vein. 


This was obtained by the method com- 
monly in use—injection of diodrast into 
the small saphenous vein exposed through 
an incision posterior to the lateral mal- 
leolus. The film labelled “‘Rosie Denison”’ 
demonstrates a venogram of the great 


saphenous vein. This was obtained using 
exactly the same procedure as in the 
“‘James Matthews” case and would usu- 


Fic. 2. Venogram show- 
ing great saphenous 
vein. 


ally be interpreted as a blockage of the 
popliteo-femoral vein. The finding was 
very unexpected because there was no 
history nor signs of any vascular dis- 
turbance in the limb, and the venogram 
had been done to demonstrate the deep 


* From the Departments of Surgery and Roentgenology, Jefferson Davis Hospital, Houston, Texas. 
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Fic. 3. Apparatus to-compress great Fic. 4. Apparatus in place; patella is 
saphenous vein at knee. outlined. | 


Fic. 5. Venogram with apparatus in 
place; great saphenous vein not seen 
proximal to tibial condyles; popliteal 
vein seen fading off in proximal 
popliteal space. 
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veins of a normal lower extremity. The 
explanation regarded as the most likely 
was that in this case there was less resist- 
ance to the flow of the injected solution 
in the great saphenous than in the small 
saphenous vein causing the solution to go 
into the saphena magna through the com- 
municating veins of the distal leg. 

To obviate such happening when deep 
vein blockage is suspected and also to do 
away with the necessity of cutting down 
on the small saphenous vein, I devised the 
crude apparatus illustrated separately and 
in position at the knee. It consists of two 
blocks of wood, each six inches by six 
inches by one-half inch, well padded with 
felt as illustrated and connected by two 
iron bars eight inches in length and 
threaded for three inches at each end. It is 
slipped over the leg until the anterior bar 
is at the midpatella region and then tight- 
ened until the patient states it is very 
tight. The purpose of this is to compress the 
great saphenous vein at the medial side 
of the knee but not the small saphenous 
vein in the popliteal area. Such being the 
case, diodrast injected in any vein of the 
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foot or ankle region should have to pass 
this area by going through the deep veins 
or the small saphenous vein. If the deep 
vein should be blocked due to a patho- 
logical process, a detour around the 
compressed area of saphena magna or a 
failure of the dye to go farther should be 
expected. 

In the one case illustrated using this 
apparatus, the diodrast was injected into a 
vein on the dorsum of the first metatarsal 
bone. It can be seen that in the area of the 
knee the diodrast is in the popliteal vein, 
and there is none in the saphena magna. 
(This patient had no vascular disturbance, 
the diodrast being given for an intravenous 
urogram.) The idea of blocking the great 
saphenous vein in order to demonstrate the 
deep veins seems justified in this one case. 
The ease of venipuncture rather than the 
operative procedure and sterile set-up 
necessary for cutting down on the small 
saphenous vein also recommends a trial 
of the procedure to both physician and the 
patient. The apparatus described can 
probably be greatly improved as the 
method is put to further use. 
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THE USE OF SULFATHIAZOLE VASELINE OINTMENT* 


Voict Moonry, M.D. AND F. A. TAYLOR, PH.D. 
PITTSBURGH, PENNSYLVANIA 


HE use of vaseline gauze strips on 
operative incisions, before dressings 
are applied, has been a tried surgical 


Fic. 1. Pan and 5 per cent sulfathiazole vaseline 
gauze. 


procedure. Wishing to contribute more 
security to the postoperative area, I have 
used, with success, the following plan. 
Two-inch gauze strips are planted in a 
pan of 5 per cent sulfathiazole vaseline 
ointment. The pan is sterilized in the auto- 
clave for forty-five minutes at twenty 
pounds pressure. t 

The effect of steam sterilization on the 
sulfathiazole suspension was examined by 


*From the Allegheny General Hospital, Pittsburgh, 


placing a sample of the ointment in the 
sterilizer along with the impregnated 
gauze so that both were similarly heated. 
That the control sample was not in contact 
with the dry gauze was considered unim- 
portant. After heating, the petrolatum 
of the control was dissolved in petroleum 
ether. The sulfathiazole was filtered on a 
fritted glass crucible and washed thor- 
oughly with the same solvent. 

Without further purification, the re- 
covered sulfathiazole melted at 197—199°c. 
while the original material melted at 198- 
200°c. in comparison (both uncorrected). 

Only traces of substances active in the 
Bratton and Marshall method of determin- 
ing the sulfanilamides were extracted from 
the petroleum ether by alkali. 

There is thus no evidence of decomposi- 
tion of the sulfathiazole during sterilization. 


CONCLUSIONS 


1. The incision heals faster with 5 per 
cent sulfathiazole ointment gauze. 

2. Stitch abscesses are virtually not seen 
after the use of this vaseline gauze. 

3. Sulfathiazole ointment gauze is used 
successfully as packing in osteomyelitis. 

4. There is no evidence of decomposition 
of sulfathiazole during sterilization. 


Pennsylvania. +Dr. Taylor, of the Wm. H. Singer 


Memorial Laboratory, has investigated the effect of heat on the sulfathiazole radical. 
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PRIMARY CARCINOMA OF THE FALLOPIAN TUBE* 


JoszpH L. McGotprick, M.D., 
Attending Gynecologist, Brooklyn Cancer Institute 


HyMAN Strauss, M.D. 


Associate Gynecologist, Brooklyn Cancer Institute 


AND 


Joun Rao, M.D. 
Resident Physician, Brooklyn Cancer Institute 
BROOKLYN, NEW YORK 


of the Fallopian tube reported in 

the world’s literature’ to date, 
we were able to find only one case which 
was correctly diagnosed preoperatively.” 
This striking fact emphasizes the need 
of reviewing the clinical features of the 
disease so that tubal carcinoma may be 
considered a diagnostic possibility. Unless 
we include this in our differential diagnosis, 
the likelihood of a correct clinical diagnosis 
is thereby reduced. The purpose of this 
paper is to emphasize the significance 
of the symptoms and signs of this clinical 
entity. 

Etiological Considerations. The disease 
is most frequent in the climacteric years. 
Cases have been reported, however, as 
early as eighteen and as late as seventy- 
three years of age. Its incidence in gyne- 
cological malignancies, as reported by 
various observers, varies from 0.2 to 0.5 per 
cent. The lesion is bilateral in about one- 
third of the cases.'® 

Many observers believe that inflamma- 
tion is a contributory factor in the etiology 
of tubal malignancy. We incline to the 
opinion that it bears no causal relation to 
the disease for the following reasons: (1) If 
inflammation were a factor, tubal cancer 
would be much more common. (2) Tubal 
cancer has been demonstrated to have been 
present in a large number of cases unasso- 


()" 376! cases of primary carcinoma 


* From the Brooklyn Cancer Institute. 
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ciated with inflammatory lesions. (Vest!:”° 
in 132 cases found fifty with no accompany- 
ing inflammation.) (3) It is highly probable 
that in a large percentage of the cases in 
which inflammation was present it was the 
result rather than the cause. 


PATHOLOGY 


A review of morbid anatomical observa- 
tions indicates the following to be the most 
probable sequence of events in the patho- 
genesis of the lesion. The symptoms and 
course of the disease depend upon which 
segment of the tube is initially involved. 
In 70 per cent of the cases the lesion ap- 
pears to start at the fimbriated end. The 
fimbriae adhere early and a hydrosalpinx 
results. With increasing distention of the 
tube, pain ensues and peristaltic contrac- 
tions result in extrusion of the tubal con- 
tents into and through the uterine cavity, 
producing leucorrhea. The discharge may 
be serosanguineous or bloody depending 
upon the extent of hemorrhage within. The 
relief of tubal distention by periodic dis- 
charge causes remission of pain, a note- 
worthy characteristic of this symptom. In 
the remaining 30 per cent, the lesion starts 
in the isthmus. This type of lesion carries 
the worst prognosis because here, too, 
tubal occlusion occurs early and with it 
there is intraperitoneal dissemination of 
the carcinoma. Rarely, are there tubal 
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occlusions at both ends, which would con- 
fine the lesion to the interior of the tube. 

From the standpoint of morphology 
there are two types, papillary and infiltrat- 
ing. The former grows into the lumen of the 
tube and metastasizes comparatively late, 
the latter grows into the wall of the tube, 
penetrates the serosa and spreads early 
intraperitoneally. Like other types of 
cancer, tubal carcinoma metastasizes by 
direct extension and through the lym- 
phatics. The lymphatic pathway is usually 
along the upper margin of the broad and 
infundibulopelvic ligaments and the ovar- 
ian vessels to the iliac, aortic and lumbar 
nodes. It also may spread via the round 
ligament and produce inguinal node en- 
largement. The close interweaving of the 
lymphatics of the tube with those of the 
ovary and uterus may cause early exten- 
sion to these structures. 

Metastases in tubal cancer have been 
reported”! in the cervix and fundus uteri, 
ovary, vagina, bladder, kidney, liver, lungs, 
stomach, large intestine, diaphragm, spleen, 
skin and supraclavicular nodes. 


SYMPTOMATOLOGY 


Intermittent lower abdominal pain, re- 
lieved by leucorrhea, and a receding pal- 
pable adnexal mass are the triad of sym- 
toms that should suggest tubal cancer 
when making a differential diagnosis. 
According to Doran,”? pain was present in 
53 per cent of his cases. Since about 30 per 
cent of tubal carcinoma is bilateral, the 
pain may also be bilateral. It is cramp-like 
and lower abdominal in type and may be 
relieved by vaginal discharge which reduces 
tubal distention by extrusion of its con- 
tents into the uterine cavity. This type of 
pain with the associated periodic remission 
is present in lesions in which the fimbria is 
occluded. Lesions not situated in this area 
usually produce a constant dull, aching 
pain. 


DIAGNOSIS 


A review of the physical findings before 
operation reveals that from 70 to 85 per 
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cent of the patients were operated upon 
because of the presence of a palpable mass 
on pelvic examination. The association of 
masses with inflammatory disease of the 
adnexae and their great preponderance as 
compared with neoplastic masses may 
exclude this disease entirely as a diagnostic 
possibility in the mind of the casual 
examiner. Many cases are overlooked even 
at operation and diagnosed as hydrosalpinx 
and simple procedures are performed. At 
laparotomy, every adnexal mass should be 
incised and examined, as an apparent 
hydrosalpinx may conceal within itself a 
tubal carcinoma and an ovarian cyst may 
contain an ovarian neoplasm. Frozen sec- 
tion may save the surgeon the embarrass- 
ment of a second laparotomy. The presence 
and type of symptoms depend upon the 
size of the lesion, pressure on adjacent 
structures, and the presence or absence of 
metastases. 

At this point, it is important to include a 
discussion of the use of uterine curettage in 
the diagnosis of tubal cancer. If a patient 
has a sanguineous discharge with no 
demonstrable lesion and a careful uterine 
curettage reveals a normal or atrophic 
endometrium, this finding suggests a lapa- 
rotomy to rule out a tubal cancer. If the 
endometrium is hyperplastic, a granulosa 
cell tumor of the ovary is suggested. In 
either case, a laparotomy is indicated if the 
patient is operable. The possibility of tubal 
or ovarian cancer should condemn the 
practice of radium or x-ray therapy for 
postmenopausal uterine bleeding without a 
preliminary curettage and other indicated 
diagnostic procedures. 

We can summarize the avoidable errors 
in diagnosis as follows: (1) Do not overlook 
the possibility of tubal cancer in a patient 
with bilateral adnexal masses. Thirty per 
cent of all tubal cancer is bilateral. (2) Do 
not neglect to open a hydrosalpinx imme- 
diately after removal. The findings may 
demand a more radical procedure. (3) Do 
not be satisfied with a negative curettage in 
a case of unexplained postmenopausal 
uterine bleeding. Look further and if 
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necessary do a laparotomy, as you may find 
a tubal cancer. (4) Do not overlook con- 
stitutional factors. The patient may have a 
systemic cause for her bleeding. 


PROGNOSIS 


There is one insurmountable barrier to 
the early diagnosis of tubal cancer and that 
is the absence of symptoms in early malig- 
nancy of this organ. Of the cases reported, 
99 per cent were discovered at laparotomy 
or at autopsy and the diagnosis was almost 
invariably made by the pathologist. 

Reliable figures for the survival rate in 
this disease are lacking because of the 
following reasons: (1) Very few of the cases 
reported are adequately followed. (2) 
Autopsy findings are mostly of those pa- 
tients that come to the clinician in the late 
stages of the disease so that the antecedent 
course cannot be accurately determined. 
(3) The large majority of these cases had 
exploratory, surgical procedures or pallia- 
tive radiation therapy which makes the 
efficacy of treatment doubly difficult to 
determine. 

The following figures on survival periods 
are given by various authors: 
Wharton?*—3 out of 14 patients were alive 

3 years or more, about 21 per cent. 
Wechsler?*—6 out of 200 cases of tubal 

cancer survived 3 years, about 3 per cent. 
Doran—1o0 out of 40 postoperative cases 

survived only 6 months 
3 cases. All died 
within 3 years; several others report 9 
cases with survival periods of 3, 5, 8, 19 
and 20 years 
Graves”"—quotes Shack and gives 2 per 
cent as the rate of cure 

Of the 8 cases reported by Parsons* and 
well followed, 2 are alive, but treated too 
recently for satisfactory evaluation; one 
is lost and 5 are dead; three of the pa- 
tients who died received x-ray therapy. 

Kehrer”—in 80 cases found 5 cures, or 

6.2 per cent 

These figures plainly indicate a very poor 
prognosis. The general impression, as in 
most types of cancer, is that the localized 
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and completely resectable lesion holds out 
good hopes of cure and that radiation 
therapy,” although not curative, may pro- 
long life and contribute materially to the 
comfort of the patient. We have no 
grounds for drawing further conclusions. 
The accepted method of treatment, 
therefore, is complete hysterectomy with 
wide excision of the adnexae and broad 
ligaments followed by x-ray therapy. 
Although the efficacy of x-ray therapy has 
not been proved, we believe the patient 
should have the benefit of the doubt. 


CASE REPORTS 


Case1. L.R., a fifty-four-year old, married, 
white female was admitted to the Brooklyn 
Cancer Institute April 22, 1940, complaining 
of profuse leukorrhea and irregular vaginal 
bleeding of three months’ duration. Previous 
menstrual history was normal. She was a 
gravida vul and para v. All labors were difficult; 
two deliveries were by means of forceps. Her 
general condition was good with no weight 
loss or other symptoms. 

Vaginal examination revealed a_parous 
introitus, scarred pelvic floor, transverse lacer- 
ation of the cervix, uterus small and anterior, 
parametria free, and adnexae slightly thick- 
ened. There was a sanguineous leukorrheal 
discharge. The impression was carcinoma of the 
corpus uteri. Four days later, a diagnostic 
curettage revealed small, nontortuous uterine 
glands lined by low columnar nonsecretory 
epithelium. No evidence of malignancy was 
found. One week later, laparotomy showed a 
pseudohydrosalpinx on the left. A  supra- 
cervical hysterectomy and a bilateral salpingo- 
oophorectomy were performed. On section, the 
left tube contained a large soft mass within its 
lumen and was closed at the isthmic and 
fimbriated ends. 

Macroscopic examination revealed the left 
tube to be 8 cm. in length. The isthmic end 
was narrow, the fimbriated end 1 cm. in diam- 
eter and completely closed. On cut section, the 
wall of the distal 2 cm. was thickened and con- 
sisted of a firm, yellowish white tissue which 
was thrown into what appeared to be numerous 
large plicae. The lumen contained no fluid. 
The right tubal wall was thin, the fimbria 
patent and the Iumen empty. Both ovaries 
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were atrophic. The uterus was small and 
showed no gross evidence of neoplasm. 
Microscopic examination showed the section 
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vaginal discharge of seven months’ duration. 
She complained of no abdominal pain. Previous 
menstrual and obstetrical history was non- 


Fic. 1. Case 1. Left Fallopian aes primary anaplastic car- 
cinoma. 50 X. 


through the mass at the fimbriated end of the 
left tube to consist of broad sheets of atypical 
cells, groups of which widely invaded all the 
tissues of the wall. No muscularis was recog- 
nizable, this having been replaced by dense, 
hyaline, poorly cellular fibrous tissue, heavily 
infiltrated with lymphocytes. The individual 
tumor cells were large, having poorly defined 
cell boundaries, pale pink cytoplasm, and round 
or ovoid vesicular nuclei with prominent 
nucleoli. Regular mitotic figures were common. 
In the uninvolved portions of the tube the 
plicae were broadened and interconnected to 
form pseudoglands. The fibrous tissue was 
increased and infiltrated with numerous lym- 
phocytes, plasma cells, polymorphonuclear 
leukocytes and numerous hemosiderinladen 
phagocytes. The inflammatory infiltrate ex- 
tended into the muscularis. Sections’ through 
the right tube, both ovaries and uterine 
wall presented no tumor either primary or 
metastatic. Diagnosis: Anaplastic carcinoma of 
the left Fallopian tube. 

Convalescence was uneventful. Four months 
later, a cycle of high voltage Roentgen therapy 
was given prophylactically to the pelvis. Janu- 
ary 19, 1942, twenty-one months later, the 
patient gained weight, had no complaints, and 

pelvic examination was negative for residue 
or recurrence. 

Case B. H., a forty-four-year old, 
married negress, was admitted to the hospital, 
on May 20, 1940, because of a serosanguineous 


contributory. Her past history was irrelevant 
except for acute salpingitis at the age of twenty- 
two. Vaginal examination revealed an enlarged 
nodular fibroid uterus. hysterosalpingo- 
oophorectomy was performed. The uterus was 
moderately enlarged by multinodular fibroids, 
undergoing hyaline degeneration. The endo- 
metrium was atrophic. A hydrosalpinx with a 
papillary adenocarcinoma showing degenera- 
tive and inflammatory changes was present 
in the left tube. Only chronic salpingitis was 
found in the right. Both ovaries showed 
vascular sclerosis and corpora albicantia but no 
malignancy. 

Four months later she was referred to the 
Brooklyn Cancer Institute where a cycle of 
high voltage x-ray therapy was given. A year 
later she was operated upon for the removal of a 
cyst of Gartner’s duct. On January 22, 1942, 
twenty months later, she was free from evi- 
dence of recurrence and had gained twenty-five 
pounds, 

Case 11. M. D., a forty-two-year old, 
married, white female was admitted to the 
hospital June 3, 1940, with a complaint of 
“irregular menstrual bleeding of six months’ 
duration,” and bilateral lower abdominal pain 
radiating to the back. Menstrual, obstetrical 
and past history were nonessential. Vaginal 
examination showed a large, fixed mass deep 
in the pelvis filling the hollow of the sacrum 
and a soft mass in the region of the left adnexa. 
At laparotomy, the findings were: “Uterus and 
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adnexa bound down by fine adhesions to pelvic 


peritoneum and intestine. Right tube and ovary 
the seat of a large cystic, adherent mass deep 
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A month later diagnostic curettage revealed 
a uterus three and one-half inches deep with 
no malignancy. The following month she was 


Fic. 2. Case 11. Left Fallopian tube primary papillary 


adenocarcinoma. 25 X. 


down in hollow of sacrum. Left tube distended, 
about three to four times its normal size. 
Fimbriated ends of both tubes closed, right 
tube and ovary being incorporated in one mass. 
Left ovary grossly normal and left in situ. 
The left tubovarian mass and right distended 
tube were excised.” The diagnosis of bilateral 
carcinoma of the Fallopian tubes was made by 
the pathologist. 

The report of the macroscopic examination 
was as follows: ‘‘The specimen consists of both 
tubes and the right ovary. The right tube and 
ovary together measure 9 by 3.5 by 2.5 cm. 
They are intimately bound by firm dense 
adhesions. The tube has a boggy consistency 
and on cross section is found to be filled with a 
pinkish, gray, succulent tissue presenting a 
brain tissue consistency. The fimbriated end 
of the tube cannot be found. The ovary is 
completely replaced by a sac of corrugated 
wall. The cyst wall measures up to 0.5 cm. in 
thickness. The lIeft tube measures 6 by 2.5 by 
2 cm. It is tortuous, boggy in consistency, and 
the fimbriated end is obliterated. The distal 
third of the Iumen of this tube is filled with 
tissue similar to that in the right tube.” 

The microscopic exaiination was as follows: 
“Both tubes are almost completely filled with 
cuboidal to columnar epithelial cells arranged 
in placques, strands, papillary processes and 
acini. The nuclei show marked variation, 
and numerous mitotic figures. The tubal 
walls are invaded.” Diagnosis: Bilateral tubal 
adenocarcinoma. 


referred to the Brooklyn Cancer Institute for 
x-ray therapy. Examination, at this time, re- 
vealed a uterus slightly enlarged and fixed in 
position. On its left side, there was an adherent 
mass three inches in diameter. A total hyster- 
ectomy and left oophorectomy were performed. 
Metastatic carcinoma was found in the ovary 
but none in the uterus. 

The macroscopic examination revealed the 
following: The specimen consisted of uterus, 
with its cervix, and a separate specimen which 
grossly appeared to contain tubal tissue. The 
uterus measured about 12.5 by 7.5 by 4.5 cm. 
Its serosa was granular and in certain areas 
hemorrhagic. Its adnexae were absent. On 
section the uterine wall appeared to be slightly 
thicker than normal, and grossly appeared to 
contain some fibrous strands. The endometrium 
was slightly congested and smooth. At one 
cornua, a very small, pin-head sized hemor- 
rhagic cyst was found. The cervix was moder- 
ately hypertrophied, firm, and on section 
disclosed several small cysts containing mucus. 
The small separate mass described as appearing 
to be tubal tissue on section appeared to have 
a convoluted arrangement with some thicken- 
ing of what appeared to be wall of the tube. 
The serosal parts of the tube appeared to be 
adherent to each other and the overlying 
mucosa was granular and hemorrhagic in 
appearance. 

Microscopic examination showed that im- 
planted on the surface of the ovary and invad- 
ing its fibrocullular stroma were masses of 
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tumor cells arranged as multiple small papillae. 
Large areas were necrotic. The individual cells 
were columnar or polyhedral, having indefin- 


able cell boundaries, a pale pink cytoplasm, and 
varying sized, shaped, and stained vesicular 
or hyperchromatic nuclei which had prominent 
single or multiple nucleoli. There were scat- 
tered, regular mitotic figures. No tumor was 
present in the myometrium. The cervical lining 
was stratified squamous. There was a moder- 
ately heavy, subepithelial, lymphocytic infil- 
trate. The cervical glands were widely dilated. 
No tumor was present. Diagnosis: Metastatic 
papillary adenocarcinoma to left ovary. 

The immediate postoperative course was 
uneventful. This was followed by the usual 
cvcle of Roentgen therapy. Eleven months 
later she again came under our care at which 
time the entire pelvis was found to be filled 
with a large mass extending almost to the 
umbilicus compressing the rectum posteriorly 
against the sacrum and causing symptoms of 
partial intestinal obstruction. Proctoscopic 
examination showed a normal mucous mem- 
brane and the obstructive symptoms caused by 
extrinsic pressure. She complained of severe 
pelvic pain probably because of pressure on the 
sacral nerves. There was also a metastatic 
nodule in the posterior vaginal wall. This was 
radiated by a vaginal radium applicator con- 
taining three capsules for a total dosage of 
1200 mgh. The patient became progressively 
worse and died within a month, which was just 
over a year from her® initial admission to a 
hospital. Necropsy permission was refused. 

Case iv. P. P., a forty-five-year old, white, 
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married female was admitted to the hospital 
on December 16, 1940, with a history of vaginal 
spotting, bleeding, leukorrhea, and abdominal 


Fic. 3. Case 111. Bilateral Fallopian tubes primary adeno- 
carcinoma. 25 X. 


pain of one year’s duration. Her menstrual and 
obstetrical histories were irrelevant. She had no 
weight loss or pain. She complained of moder- 
ate weakness. At thirty-two she had had an 
acute attack of salpingitis which subsided 
under conservative therapy. The preoperative 
findings were a large, palpable, abdominal 
mass of four months’ duration. A supracervical 
hysterectomy and bilateral salpingo-oophorec- 
tomy were performed. The findings at opera- 
tion were: “Uterus slightly enlarged and one 
small fibroid felt intramurally on the anterior 
surface. The abdomen was filled by two masses 
consisting of solid and cystic areas of a con- 
voluted pattern and of a bluish discoloration, 
apparently, tubes and ovaries. The left ovary 
was discrete from the left tubal mass. The right 
tubo-ovarian mass extended to beneath the 
liver and was adherent to omentum and 
intestine by a few fine adhesions. The left 
tubal mass extended deep into the sacrum and 
was adherent with many fine bands. Each 
mass was roughly the size of two large male 
fists. No evidence of any peritoneal implanta- 
tions.” Five days later there was a disruption 
of the abdominal wound which _ required 
resuturing. 

The macroscopic examination was reported 
as follows: “The uterus is small, irregular in 
outline due to two myomata and presents a 
polyp on the upper, anterior endometrium. 
Both tubes are tremendously elongated, dis- 
tended, and twisted upon themselves. Both 
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ovaries are small, the left bound by dense Vaginal examination showed a parous introitus, 
adhesions to the tube. At the isthmic end of the cervical stump high in the vaginal vault 
left tube, a small bulbous enlargement is _ pressed forward by an irregular mass filling the 


Fic. 4. Case 1v. Bilateral Fallopian tubes primary papillary 


adenocarcinoma. 40 X. 


noted. This presents a firmer consistency than 
the boggy consistency noted in the remainder 
of the tube. Both tubes contain serohemor- 
rhagic fluid, but in the main are filled with 
papillary excrescences, both discrete and con- 
fluent, especially, on the left side, measuring 
up to 7 cm. in diameter. Both tubes are 
somewhat constricted near the cornual ends. 
The bulbous enlargement at the cornual end 
of the left tube is found to be due to complete 
filling of the lumen by the fragile, pearly-gray, 
friable tissue.” 

The microscopic examination revealed the 
following: tubal [umina are dilated and 
filled with masses of tumor cells arranged as 
multiple, papillary projections around narrow 
vascular cores. The cells are cuboidal to 
columnar and have varying sized, shaped and 
stained nuclei which are frequently undergoing 
mitotic division. There is widespread invasion 
of the tubal walls and myometrium by tumor 
cells which commonly are found in distinct 
lymphatic spaces. There is, also, invasion of 
the right tubo-ovarian ligament. The endo- 
metrial polyp is typical and benign. 

Diagnosis: “Bilateral papillary adenocarci- 
noma of the tubes with extension to the uterus 
and ovaries. Fibromyomata of the uterus. 
Endometrial polyp.” 

One month after operation, she was referred 
to the Brooklyn Cancer Institute for Roentgen 
therapy. Her chief complaints were marked 
weakness and the loss of twenty-five pounds. 


cul-de-sac. In the left vaginal wall there was a 
submucosal, nodular, metastatic mass. Rectal 
examination confirmed the vaginal findings. 
The usual cycle of Roentgen therapy was given 
without incident except for a herpes zoster and 
stormy menopausal symptoms. Her general and 
pelvic condition became progressively worse 
and she was transferred for custodial care four 
months after admission to our institution. Two 
months later she died and necropsy permission 
was refused. 

Case v. E. K., a fifty-two-year old, white, 
virgin female was admitted to the Brooklyn 
Cancer Institute January 8, 1935. Her symp- 
toms were postmenopausal bleeding and inter- 
mittent lower abdominal pain. There was a 
mass in the cul-de-sac, the size of an orange 
originating on the left side, which at lapa- 
rotomy proved to be an anaplastic, cystic 
carcinoma of the left Fallopian tube. Both ends 
of the tube were closed. This case has been 
ably reported by Dr. Herman Charache.*! 


SUMMARY 


The literature of primary tubal carci- 
noma is reviewed. Salient clinical aspects 
are presented. The clinical triad of inter- 
mittent lower abdominal pain, relief by 
leucorrhea, and a receding palpable ad- 
nexal mass is emphasized. Unless this 
clinical entity is included in the differential, 
it is almost invariably overlooked in the 
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final diagnosis. Therapy to be rational must 
be based upon accurate clinical diag- 
nosis, therefore, hormonal, pharmacolog- 
ical, x-ray, or radium therapy should not 
be administered symptomatically. During 
operation all specimens should be incised 
and examined macroscopically to deter- 
mine whether more radical procedures are 
indicated. The only five cases that have 
occurred at the Brooklyn Cancer Institute 
are reviewed in this paper. Interestingly 
enough, they have all appeared during the 
last six years. 


CONCLUSION 


Primary tubal carcinoma Is insidious in 
onset, evasive in clinical diagnosis and 
extremely rare. Our threshold of suspicion 
to this clinical entity must be lowered if we 
are not to overlook this diagnostic possi- 
bility, even though it is so uncommon. 
Prognosis is invariably fatal, therefore, 
early diagnosis and immediate radical 
therapy must be instituted. 
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ACUTE APPENDICITIS IN INFANCY 


H. Emerson, M.D. 
Assistant Attending in Pediatrics, Long Island College Hospital 
BROOKLYN, NEW YORK 


CUTE appendicitis in infancy is a 
rare condition. Furthermore, it pre- 
sents a difficult diagnostic problem. 

It was therefore thought advisable to 
record an additional instance of this 
disorder and point out the diagnostic 
difficulties encountered in appendicitis 
of very young infants. 

An examination of the literature dis- 
closed but a single paper which included 
a large series of reported cases of acute 
appendicitis in infants. This was a publica- 
tion by Abt,! who listed eighty infants 
with appendicitis in his review of the 
literature from 1847 to 1917. Of these 
eighty infants thirty-seven were one year 
of age or younger. 

Studies by other authors have empha- 
sized the infrequency of appendicitis in 
infants, particularly in the group of infants 
less than one year of age. For example 
Beekman? stated that of forty-three cases 
of this disease in children under five years 
the youngest was twenty months. In a 
report by Busch* on 635 cases of acute 
appendicitis the youngest patient was 
eighteen months. Of 592 children less than 
twelve years of age who had appendicitis 
Potts‘ cited only three in the one year old 
group. Allen> reported only one infant 
under one year of age with acute appen- 
dicitis in his series of 612 children with 
this disease. In still another report® of 
258 children suffering from this malady 
not one was under two years of age. A 
study by Hudson’ was concerned with 
848 children with appendicitis only two 
of whom were one year of age or less. 
Studies by Farr? and Christopher? have 
given additional data which indicate the 
rarity of acute appendicitis in the period 
of infancy. 


CASE REPORT 


P. H., a previously healthy and well nour- 
ished female infant of three months was seen 
at her home because of fever, irritability, 
anorexia and frequent crying attacks. The 
illness had begun twenty-four hours previously. 
During this period the infant had vomited 
once and had had one normal bowel movement. 
When first seen the infant did not appear very 
ill. A physical examination revealed an acute 
pharyngitis. The ear drums, lungs and heart 
appeared to be normal. The abdomen was 
symmetrical, full and moved freely with 
respirations. Gentle palpation in all regions of 
the abdomen appeared to distress the infant. 
However, there appeared to be no maximal 
point of tenderness and no abdominal masses 
were palpated. A rectal examination added no 
positive information. The temperature was 
102°F. 

The abdominal findings were interpreted as 
being due possibly to primary peritonitis or 
acute appendicitis, and hospitalization was 
ordered. 

The laboratory findings were as follows: red 
blood cells—4 million, hemoglobin—11 Gm. per 
100 cc., white blood cells 21,500; differential 
count, 68 per cent polymorphonuclear neutro- 
philes, 30 lymphocytes and 2 monocytes. Urine 
analysis was negative. Cultures of the urine and 
blood were sterile. A vaginal smear showed no 
organisms resembling gonococci. The nose and 
throat cultures revealed the presence of 
Staphylococcus aureus, hemolytic  strepto- 
coccus and pneumococcus. 

After a careful physical examination a sur- 
gical consultant advised further observation. 
During the night the infant took her formula 
well and was reported to have slept between 
feedings. A re-examination then showed a 
definite spasm of the rectus muscle in the right 
lower quadrant. There was also noted a sense 
of fullness and a definite point of tenderness in 


that area. 
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Operation by Dr. Charles B. Jones was per- 
formed under ether anesthesia. A McBurney 
incision was used. The peritoneum was found 
to be thickened and the vascularity increased. 
A small abscess cavity measuring 3 cm. was 
entered and one dram of purulent material 
evacuated. The walls of the abscess were thin 
and appeared to have been recently formed. 
The appendix, which formed a portion of the 
medial wall of the abscess, was easily identified 
and removed in the usual manner with inver- 
sion of the stump. In the central portion of the 
appendix was a gangrenous area and a perfo- 
ration. Three Gm. of sulfathiazole powder were 
sifted into the abscess cavity and about the 
neighboring structures. One small cigarette 
drain was placed in the abscess cavity. The 
peritoneum and the abdominal wall tissues 
were then closed in layers. 

Convalescence was stormy for the first two 
days but subsequently there was gradual im- 
provement and the temperature became normal 
after the sixth postoperative day. Treatment 
included continuous intravenous infusions of 
normal saline with dextrose, citrated blood and 
sodium sulfathiazole. The level of this drug in 
the blood at no time rose above 5 mg. per cent. 
Drainage from the operative wound ceased in 
ten days. A culture of the abscess identified the 
offending organism as Bacillus colli. 

The infant is now six months of age and in 
excellent physical condition. 


COMMENT 


Two characteristics of appendicitis in 
infancy are its insidious onset and the 
rapidity of its progress to gangrene and 
perforation. Even if seen in the first 
twenty-four hours the young patient is 
likely to have peritoneal involvement. 
This is usually in the form of generalized 
peritonitis, although sometimes a localized 
abscess is seen. It is generally believed 
that the ability of infants to localize such 
an infection is limited partly because the 
omentum in these small patients does 
not play the protective réle attributed 
to it in adults. Moreover, the walls of the 
juvenile appendix have been described 
as being very thin and inelastic, thus 
predisposing to early rupture.” 

The diagnosis of acute appendicitis 
in infants presents difficulties not usually 
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seen in older children or adults. Heyl,! 
in referring to the disease in infants stated 
“it is likely that most in the first year 
and many in the second recover or die 
without the real diagnosis being suspected.” 
Peterson!” is of the opinion that many 
instances of gastrointestinal upsets, in- 
digestion and colic may be exaiples of 
unrecognized appendicitis. 

Abt! has discussed the diagnostic fea- 
tures of appendicitis in infants rather 
fully. He found that although constipation 
was the rule in severe types of infantile 
appendicitis, diarrhea may occur among 
the milder types, or diarrhea and con- 
stipation may alternate. A complicating 
generalized peritonitis may cause paralytic 
ileus with symptoms of bowel obstruction. 
A high fever may be present and polymor- 
phonuclear leucocytosis is nearly always 
found. Vomiting, abdominal pain, dis- 
tention and tumor mass were features of 
some of the cases discussed in Abt’s 
review. This author emphasized that ten- 
derness at McBurney’s point is of diag- 
nostic importance but that it cannot 
always be elicited. He added that the 
appendix may be deep and that abdominal 
tenderness may be greater on the left 
side than on the right, or that it may be 
deflected upward. A rectal examination 
is of great importance in such cases. Abt 
also analyzed his series of collected cases 
by age groups of from birth to three 
months, three months to six months and 
from six to twelve months. 

The writer has studied a number of 
other published reports of acute appen- 
dicitis which occurred in infants less than 
one year of age. These publications show 
that this disease may occur at any time 
during the first year of life. 

Several papers described what appeared 
to be acute appendicitis in the prenatal 
and the newborn periods. Descrip- 
tions conforming to the classical picture 
of the disease as seen in adults were 
included." 

Campbell,!® Ham,” Pope,?! Langston,?”? 
and Rivarola”* cited examples of acute 
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appendicitis complicating strangulated in- 
guinal hernia in infants under one year 
of age. Abt’s review! listed ten examples 
of this type. Burger,*4 O’Neill® and 
Lilienthal*® also described hernial appen- 
dicitis in young infants. Gundobin”’ in- 
vestigated the length of the appendix 
in a number of infants and found that the 
length varied from 3.4 cm to 11.6 cm. 
In 60 per cent of the cases examined the 
appendix extended into the small pelvis. 
McCarthy” is of the opinion that a long 
appendix might be caught in a hernial 
sac and thus become incarcerated, inflamed 
and gangrenous. The clinical picture of 
hernial appendicitis resembles that of 
strangulated hernia. In the former, how- 
ever, the mass is tender and the overlying 
skin is soon likely to become red and hot 
suggesting the presence of an abscess. 
Black” has recently described an unusual 
case of an infant fourteen days of age with 
hernial appendicitis in which the appendix 
was contained alone in the sac. 
Intussusception may be closely simu- 
lated by acute appendicitis in young 
infants. Coleman® saw an infant girl of 
five months who had been periodically 
screaming and drawing up her legs for nine 
hours. Bright red blood and mucus were 
passed by rectum. She had vomited once. 
The temperature was 100.2°F. A rectal 
examination was negative. Abdominal ex- 
amination under anesthesia revealed a 


‘small [ump deep under the right costal 


margin. Operation revealed an acutely 
inflamed appendix and free fluid in the 
abdominal cavity. There was no intus- 
susception present. The lump was later 
thought to be the right kidney which had a 
prominent fetal lobulation. John,*! Som- 
ers,°2, Heekes** and Crosier** described 
similar instances in young infants in 
which a preoperative diagnosis of intus- 
susception was made, and although this 
condition was simulated clinically, acute 
appendicitis was found at operation. 

As stated above many infants with 
with acute appendicitis are first seen by a 
physician after generalized peritonitis has 
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complicated the original lesion. Vomiting, 
fever, distention, abdominal tenderness 
and either diarrhea or bowel obstruction 
associated with paralytic ileus may then 
be seen. If long continued, the resultant 
loss of fluids and electrolytes leads to 
dehydration, acidosis, stupor and collapse. 
It is the writer’s opinion, based in part on 
some personal observations, that after a 
few days of such an illness, abdominal 
distention previously present may dis- 
appear and abdominal tenderness may no 
longer be detected. Kempton’s* patient, 
when first seen by him on the eighth day of 
illness had neither abdominal distention 
nor muscle spasm, and yet autopsy re- 
vealed a perforated appendix and general- 
ized peritonitis. Such an infant may be 
indistinguishable from one suffering with 
gastroenteritis with dehydration acidosis 
Incidentally, the opinion jis held by some 
that enteritis may predispose to an attack 
of appendicitis. 

In considering the differential diag- 
nosis of acute appendicitis in infancy 
intussusception, gastroenteritis and hernial 
appendicitis have been mentioned. Pneu- 
monia, intestinal obstruction, pleurisy, 
ileopsoas abscess and typhoid fever (rarely) 
are frequently confused with appendicitis.! 

Primary peritonitis may be very difficult 
to distinguish clinically from acute ap- 
pendicitis, or from peritonitis secondary 
to a ruptured appendix. Ladd,** however, 
advocates an operation “‘of a limited sort”’ 
for suspected primary peritonitis. During 
the course of this operation the status of 
the appendix is determined, and if involved 
in the infection it is dealt with in the usual 
manner. 
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COMPLEX TRIDERMAL TERATOMA OF THE 
STOMACH (BENIGN) 


CASE REPORT 


ALEXANDER N. SELMAN, M.D. 
Attending Surgeon, Nyack Hospital, Nyack, New York, and Rockland State Hospital, Orangeburg, New York 


SPRING VALLEY, NEW YORK 


RIDERMAL teratoma of the stom- 

ach is a very rare condition and 

extensive search of the literature fails 
to record such a case. Boyd,! Ewing? and 
Ballantine® fail to report a single instance. 
Eustermann and Balfour,‘ discussing non- 
malignant tumors of the stomach found at 
the Mayo Clinic, report twenty-six benign 
tumors, none of which was a teratoma. 
Lexer,® Askanasy,® Hosmer,’ Marchand,’ 
Ahrens,? and Englander” have reported 


cases of tridermal teratomas of the peri- 


toneum but these tumors were either 
situated behind the liver or located in the 
transverse mesocolon. Some of the latter 
were difficult to distinguish from retroperi- 
toneal tumors. Brouha,!! and Schonholzer!? 
describe several unattached tridermal tera- 
tomas occurring retroperitoneally. Borst! 
and Bolzana'‘ describe several cases derived 
from the ovary and also retroperitoneal. 
Polony” described a case of exogastric 
teratoma occurring in a six year old child. 
Covered by the gastrocolic ligament, the 
tumor was attached to the stomach by a 
pedicle. It consisted of numerous cysts con- 
taining a stringy fluid and gelatinous, 
purulent or caseous masses. Many of the 
cysts were secondarily infected. Histologi- 
cally, the cysts were closed and many were 
lined with epithelium of a digestive type 
but without glands. The stroma and intra- 
cystic septa were composed of connective 
tissue and muscle fibers. Differentiating it 
from a Schwaiinoma by the absence of 
neuro tissue he made the diagnosis of 
simple teratoma with secondary infection. 

Teratomas of other organs such as 
thyroid, brain, testicle, ovary, kidney and 
others, are very common but the absence in 
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the literature of a case of complex tridermal 
teratoma of the stomach (benign) and the 
fact that it was successfully removed from 
a child four months of age, is the purpose 
of this report. 


CASE REPORT 


E. B., a male, white child, was born at term 
May 30, 1941. The delivery was normal, birth 
weight seven pounds, seven ounces. Circumci- 
sion was done on the eighth day and the wound 
healed rapidly without incident. The child 
appeared normal except for a hemangioma one 
inch in diameter present in the midline, about 
two and one-half inches above the umbilicus. 
Routine examination at the age of six weeks 
revealed no abnormalities. The weight at this 
time was eight pounds, twelve ounces. The 
hemangioma apparently had not grown any in 
size. The liver and spleen were palpable, other- 
wise the abdomen felt normal. The child was 
taking its formula well, the bowels were moving 
satisfactorily and the stools appeared well 
formed and brown in color. 

Routine examination on August 28, 1941, at 
the age of three months, revealed a large mass 
occupying the whole upper left quadrant of the 
abdomen extending down below the umbilicus. 
The mass was freely movable and not adherent 
to the skin and apparently not tender to touch. 
It could be shifted up beneath the ribs with 
ease. The liver was palpable but not so the 
spleen. The hemangioma had not noticeably 
changed in size. The child weighed eleven 
pounds and six ounces, was taking its feedings 
well, the bowels were moving well and there 
was no blood in the stools or urine. 

The child was admitted to Nyack Hospital 
for x-ray studies. Flat plates of the abdomen 
were taken on August 29, 1941. The roent- 
genologist reported, ‘‘There is a rather large, 
roughly, spherical mass in the left side of the 
abdomen occupying most of the upper left 
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lieved to be the kidneys did not correspond to 
the palpable mass.”’ The child was examined 
by numerous members of the surgical staff at 


quadrant and extending down below the 
umbilicus. It seems cystic in consistency but 
the origin is not clear. It does not seem that 


Fic. 1. A, gross appearance of the tumor, 15 by 10 by 8 cm. B, the tumor sec- 
tioned in half. 


of 


Fic. 2. Microphotograph showing area of skin with keratin layer, 


and true derma containing sebaceous glands, hair follicles and 


fatty tissue. 


the spleen is displaced.”” On September 4, 1941 
blood count revealed—hemoglobin Sahli 70 per 
cent (14.0 Gm.), red blood count 3,800,000, 
white blood count 8,000, neutrophils 32 per 
cent, lymphocytes 56 per cent, mononuclear 
leucocytes 10 per cent, eosinophils 2 per cent, 
blood smear showed some hypochromia. The 
Wassermann reaction was negative. On Sep- 
tember 5, 1941, an intravenous pyelogram was 
done. The roentgenologist reported, ‘The 
large amount of stool and gas in the intestines 
and gastric distention with gas make clear 
visualization difficult. The dye is apparently 
excreted well as shadows of the bladder are 
obtained very promptly. The calyces and pelves 
of the kidneys are not seen. The outline be- 


the hospital and these concurred in a diagnosis 
of probable Wilms tumor of the left kidney, 
although they were not able to rule out intra- 
peritoneal lesion completely. Urological con- 
sultation agreed with the probable diagnosis 
of a kidney lesion. Arrangements were made 
for operative intervention, and this was done 
on October 3, 1941. 

Drop ether was used for anesthesia. Because 
of the doubt as to the exact lesion, I chose an 
incision about one inch lateral to the outer 
border of the rectus intending to add a T if a 
kidney lesion was found. On approaching the 
peritoneum it became obvious that the lesion 
was intraperitoneal. The peritoneum was 
incised in the line of the skin incision and the 
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abdomen explored. A fibrocystic mass almost 
six inches in diameter was found in the upper 
portion of the abdomen. It was delivered 
through the incision. Further examination 
found that it was growing from the stomach. 
No palpable glands were noted about the 
stomach and there was no involvement of the 
liver. The mass was not adherent to the ad- 
jacent organs and was attached to the stomach 
anteriorly on the greater curvature about half 
way between the cardia and pylorus by a broad 
base. Clamps were applied to the stomach 
beyond the base of the mass and the entire 
mass removed in toto. Inspection of the stomach 
inside and without showed no other involve- 
ment. The large rent in the stomach was closed 
with one row of through-and-through inter- 
locking sutures covered over by two rows of 
continuous seromuscular Lembert sutures. The 
abdomen was closed in layers without drainage. 
Three silk through-and-through sutures were 
used as retentions. The convalescence was 
uneventful. 

Clyses of 150 cc. 3 per cent glucose in saline 
were given every four hours for the first twenty- 
four hours, every six hours for the second 
twenty-four hours and twice during the third 
twenty-four hours. Dextrimaltose in water, by 
mouth, was started twenty-four hours post- 
operatively and continued every two hours for 
twenty-four hours. A milk formula was com- 
menced after forty-eight hours and orange juice 
and cereal were added on the sixth day. 
Sutures were removed on the ninth day and the 
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The child has continued to thrive and 
develop normally since leaving the hospital and 
when last examined on December 1, 1941, was 


Fic. 3. Microphotograph showing bronchus with 
cartilage, smooth muscle and mucosa. 


found to weigh fourteen pounds six ounces. The 
wound has healed solidly and there have been 
no digestive or other disturbances of any kind. 

Pathological Report by Dr. W. R. Strutton. 
Gross Description: The tumor was a bluish 


Fic. 4. Microphotograph showing intestinal structures found—colon. 


child was discharged on the thirteenth day 
postoperatively. The wound healed and the 
child was taking its regular feedings. 


white, rounded ovoid mass 15 by 10 by 8 cm. 
covered by a fibrous-like tissue with cystic 
areas showing beneath the capsule. On section 


ACES 
~ 


57 American Journal of Surgery 


it showed numerous cysts, tough fibrous areas, 
cartilage and some hemorrhagic areas. On 
palpation it showed numerous areas irregularly 
hardened, soft and tough to touch, with cysts 
extending through the cut surface, interspersed 
with hardened cartilagenous, whitish areas, 
tough fibrous interlacing partitions giving a 
variegated appearance to the cut surface. The 
tumor was attached to the stomach wall by a 
base 5 cm. in diameter. This base was inti- 
mately adherent through the serosa and mus- 
cularis and covered only by gastric mucosa. 

Microscopically, sections showed a multi- 
plicity of tissues, the best defined being skin 
with hair follicles, sweat glands, fibrous, fatty 
and myxomatous tissues. Other areas showed 
smooth muscle, blood vessels, serous cysts lined 
by flattened epithelium, a deeply pigmented 
surface of cartilage, poorly defined, but suggest- 
ing bronchi, mucous membranes lined by tall 
columnar epithelium containing mucus, tubular 
glands and other areas of transitional epi- 
thelium. The tubular glands resembled colon 
and stomach tissues. 

Diagnosis: Complex teratoma (benign). 

The tumor was also viewed by Dr. Fred 
Stewart of the Memorial Hospital, New York 
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City, who took sections and made slides. He 
concurred in the diagnosis, calling it a complex 
triderma! teratoma—benign. Dr. Sidney Farber 
of the Children’s Hospital in Boston, viewed the 
slides and also concurred in the diagnosis. 
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TORSION AND GANGRENE OF HYDATID OF MORGAGNI* 
REVIEW OF LITERATURE AND CASE REPORT 


Joun W. Howser, M.D. 
Associate Attending Surgeon, Cook County Hospital 


AND 


Louis P. River, M.D. 
Attending Surgeon, Cook County Hospital 


OAK PARK, ILLINOIS 


ESTIGES of anlage of the genito- 

urinary systems remain in both 

sexes in the adult. Most of them are 
rudimentary, small structures and cause 
no pathologic manifestations in adult life. 
One of these structures was described by 
Morgagni in the seventeenth century 
and has been known since as the Hydatid 
of Morgagni. Other correct terms are the 
vesicular appendage or appendix vesiculosa 
of the Fallopian tube, or testis. It is 
peculiar in that it represents an em- 
bryonic vestige, which is not utilized in 
the adult in either sex. Because of this, 
it remains a relatively similar structure, 
except in position, in both the male and 
female. These hydatids are thought to be 
remnants of the segmented cephalic mes- 
onephric tubules which do not enter into 
the formation of either the epoophoron 
or the paroophoron.!? Arey® believes that 
they may also represent a cystic rudimen- 
tary Muellerian funnel accessory, formed 
when the Muellerian duct begins to roof 
over the cleft from which it is formed. 

In the female adult, these structures 
appear as ovoid to spherical hydatids, 
usually with a small pedicle, hanging 
from the broad ligament, just below the 
fimbria of the tube. They usually are 
anteriorly placed.‘ They may appear as 
two or three fused vesicles with constric- 
tions between each segment. 

In the male adult, these hydatids, 
known as the appendix of the testis, appear 
as minute oval, sessile bodies, attached 
to the upper extremity of the testis,‘ just 
beneath the head of the epididymis. 

The size of these hydatids varies, but 
they are usually about .g cm by 1.0 cm. 


They may be sessile, but ordinarily they 
have a pedicle, which may reach one inch 
in length. The length of the pedicle un- 
doubtedly plays a part in the torsion of 
such a hydatid. 

Apparently, the pedunculated hydatid 
is relatively common, as many are seen 
during routine pelvic explorations.*? In 
this case, torsion of hydatids, with acute 
symptoms, might be common. However, 
this is not so. In reviewing the literature 
we found reports of only thirty-nine cases. 
Of these, twenty-six, or 66.67 per cent 
have been in male patients. The remainder, 
thirteen, or 33.3 per cent have been in 
females. The higher incidence in males 
is thought to be the result of the motility 
of the testis, hanging free in the scrotum. 
Add to this, a hydatid, itself with a 
pedicle, and it is easy to see how torsion 
can occur. The usual manifestations of 
torsion in the male, are similar to those of 
torsion of the testis itself; in a high per- 
centage of cases this has been the pre- 
operative diagnosis. However, Mouchet* 
saw four cases in which there was a 
“silent” torsion, with symptoms over a 
considerable period. Also, it is possible 
to have the development of a hydrocele, 
as reported by Contiades!* with the 
diagnosis of a traumatic orchitis. 

In the male, with bilaterally descended 
testicles, the usual findings are in the 
scrotum; hence, there is little confusion 
between the symptoms of torsion of 
testis, cord or testicular appendage, and 
those of acute abdominal disease. 

In the male with ectopic testicles, tor- 
sion of a hydatid of Morgagni will cause 
symptoms dependent upon the position 


* From the Department of Surgery, Cook County Hospital, and Loyola University Medical School, Chicago. 
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of the ectopic organ. That this may and 
does occur is evidenced by the cases 
reported by Monclav'! and also by Chidi- 


Fic.. t. (Cook County No. 41- 
68813). Photograph of a hemorrhagic, 


gangrenous hydatid of Morgagni found 
in a white female, fourteen years of age. 
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chimo.** In the latter’s case the patient 
had a strangulated hydatid, with a cryp- 
torchid and congenital hernia. The findings 
were those of the acute surgical abdominal 
catastrophe. The remaining reports of 
cases in males record no features at 
variance with those of Bonnet’ and 
others.8~ 14 15: 17-18, 20—21, 28-24, 26— 27, 29-3 1, 34-36 
It is in the female, in whom the hydatid 
of Morgagni is normally found in the 
abdomen, that one may expect to find 
torsion representing the picture of acute 
abdominal disease. The preoperative diag- 
nosis is seldom if ever made, the most 
usual impression being that of either 
acute appendicitis or twisted ovarian 
cyst. Waugh* points out that the reports 
in the literature indicate that more of 
these hydatids with torsion are found on 
the right side. He accounts for this fact 
with the observation that right sided 
abdominal pain is viewed as more serious 
and hence laparotomy is advised, whereas 
left sided abdominal pain is usually cor- 
servatively treated. There are no reports 
in the literature of torsion, strangulation 
and gangrene of a hydatid of Morgagni 
causing death. This may be accounted for 
by the fact that the hydatid is small, and 
does not communicate either with a fecal 
containing viscus or any functioning organ. 
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Waugh* believes that the frequency of 
this picture of torsion must be greater 
than reports indicate, and that many 
must have been overlooked when a benign 
appendix was removed. The succeeding 
clinical picture occurring as a result of 
the gangrene of the hydatid could be mis- 
interpreted as ‘“‘gas pains” or some other 
such complications of the appendectomy. 

The first report of torsion of a Morgagni 
hydatid found as a cause of acute ab- 
dominal disease was made by Andrews’ in 
1912. The patient was six months preg- 
nant. Apart from this complication, the 
subsequently reported cases vary little.*"® 
19, 22, 25, 28,32, 37 

The most frequently encountered clinical 
findings are similar to, often less severe 
than those of an ovarian cyst with twisted 
pedicle. The onset is usually acute, of 
varied severity, with from moderate pain 
to extreme prostration. This initial pain 
is soon replaced by crampy, colicky pain, 
with increasing severity, and shorter in- 
tervals which are pain free, until as torsion 
is completely established and hemorrhagic 
infarction occurs, the pain is steady and 
dull. The physical findings are moderate 
to severe tenderness in the lower quadrant 
of the affected side, somewhat lower than 
one might expect in acute appendicitis. 
On pelvic examination, there may be 
extreme tenderness upon manipulation 
of the adnexa of the affected side. Fre- 
quently, however, the patient has been 
a young girl and pelvic examination has 
been hampered by an intact hymen. 

Because of the infrequent occurrence 
of torsion of hydatids of Morgagni in 
the female, the following case is reported. 
It is the fourteenth recorded case. 


CASE REPORT 


M. S. (No. 41-68813), a white female of four- 
teen years of age, was admitted to the Cook 
County Hospital on December 10, 1941. Her 
complaints upon admission were cramp-like, 
colicky abdominal pains beginning nineteen 
hours previously. She had menstruated from 
December 4 to 8, a period normal in every 
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respect. The onset of the colicky pain was in 
the right lower quadrant, severe, causing her 
to stay in bed from the onset. After the first 
pain, which stayed with her steadily for one 
hour, the character of the pain changed. In- 
stead of the steady pain, there occurred wave- 
like pains, lasting from one to three minutes, 
which would then disappear, leaving her fairly 
comfortable in the interim. At first these pains 
were about thirty minutes apart, but the 
interval between pains was getting shorter, so 
that on admission they were occurring almost 
continually. About 5 p.m., ten hours after 
onset, she vomited food previously taken, 
which was a glass of milk taken at 3 p.m. At 
12:30 P.M. she had a normal bowel movement 
which had no effect on the pain. 

The inventory by systems was essentially 
negative. The menses had begun at eleven 
years of age; there were twenty-eight day 
intervals, with a moderate four-day flow. 

Physical examination revealed a well de- 
veloped, well nourished white female of four- 
teen, acutely ill. Her temperature was 99.8°F. 
rectally; pulse 68-74, blood pressure 116/75. 

Head, neck and chest were negative except 
for slight hyperemia of the pharynx. The 
abdomen was scaphoid; liver, kidney and 
spleen were not palpated. No masses were pal- 
pable. There was moderate tenderness over 
McBurney’s point on deep palpation but no 
rebound tenderness. Psoas, obturator and 
Rovsings signs were negative. Rectal exami- 
nation revealed nothing abnormal. The exter- 
nal genitalia were normal and the hymen 
intact. 

Laboratory workup was as follows: Vaginal, 
urethral smear negative for gonococcus; uri- 
nalysis negative; white cell count 16,500. 

A tentative diagnosis of ruptured corpus 
hemorrhagicum was made, and conservative 
treatment instituted, with frequent re-obser- 
vations. It was felt that the repeated colicky 
type of pain did not indicate appendicitis and 
that a pelvic lesion was more likely. 

The patient spent an uncomfortable night, 
the colic recurring, perhaps somewhat less in- 
tense the first part of the night. Eight hours 
later, or about twenty-four hours after onset, 
the white blood count was 18,500. There was 
definite right lower quadrant rigidity, tender- 
ness and rebound tenderness. A probable diag- 
nosis of acute appendicitis was made and 
laparotomy performed, 
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Under ether, nitrous oxide and oxygen anes- 
thesia a McBurney incision was made. A 
normal appendix was easily delivered. The 
terminal 25 cm. of ileum was examined and 
found to be normal. It was then noted that 
there was a small amount of sanguineous fluid 
escaping from the right side of the pelvis. The 
McBurney incision was extended into the rectus 
sheath, as advocated by Weir, and the right 
adnexa delivered. Observed on the anterior sur- 
face of the right broad ligament, just below the 
fimbria, was a twisted, hemorrhagic Morgagni 
hydatid of 10 by 8 mm. The remainder of the 
right adnexa was normal. The hydatid was re- 
moved by ligature and excision of the base; the 
tube and ovary were left undisturbed. Hemo- 
stasis was effected with suture. Peritonization 
of the raw surface of the stalk of the hydatid 
was effected. The appendix was removed and 
the stump inverted. The peritoneum was closed 
with catgut, the fascia, muscles and skin with 
interrupted steel wire .o10 mm. in diameter. 
The patient made an uneventful recovery and 
left the hospital on the sixth postoperative day. 
She has been followed for four months, has a 
normal menstrual history, and no further right 
lower quadrant pain. 


It would seem to be good judgment dur- 
ing exploration of the right lower quadrant 
for a suspected acute appendicitis, to 
investigate the adnexa for such strangu- 
lated hydatids, in the event that the 
appendix is not the cause of the trouble. 

In the event of torsion and strangulation 
of a hydatid of Morgagni, the treatment 
of choice is ligation and excision, with 
peritonealization of the base. 


SUMMARY 


1. A brief embryologic discussion Is 
presented as to the origin of hydatids of 
Morgagni. 

2. A review of the literature has shown 
that torsion of such hydatids has been 
reported in thirty-nine instances. 

3. Torsion of hydatids of Morgagni 
occur more commonly in the male, the 
ratio being two to one. 

4. A brief discussion of the symptoma- 
tology and physical findings is presented. 


} 
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5. Acase of torsion of a right hydatid of 
Morgagni in a girl fourteen years of age, 
treated by ligation and excision, together 
with an appendectomy Is reported. 

6. It is suggested that in all cases of 
right lower quadrant pain, if a normal 
appendix is found at operation, the right 
adnexa be inspected for torsion of such 


hydatids. 
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LUXATION OF TESTES 
CASE REPORT 


Peter J. SHAMMON, M.D. 
Assistant Attending Surgeon, Kings County and Caledonian Hospitals 


BROOKLYN, NEW YORK 


PORADIC cases of traumatic dis- 
location of testicle are occasionally 
reported and the reader is always re- 

minded of the rarity of such condition. The 
earliest case on record was reported by 
Claubry in 1818. Luxation may be of one or 
both testicles, may be simple or compound, 
but the latter is considered extremely rare. 
Only three cases were collected by Alyea in 
1929 and in 1940 Miller and Mickley 
reported one case of compound dislocation 
of both testicles. C Lewis Gaulden, of 
Los Angeles, found only five cases of dis- 
location of both testicles in 1922 to which 
“ — dded a case of his own. While in some 
v1 the cases reported the exact nature of the 
trauma producing luxation was not de- 
scribed, the great majority of dislocations 
were caused by direct trauma to the part or 
adjacent areas. Herbst and Polkey gave an 
excellent review of all cases reported up to 
1934. They summarized some ninety-three 
cases collected; sixty-six were simple dis- 
locations of one or rarely both testes, 
and twenty-seven were so-called “‘herniae 
testes.”” Of the sixty-six cases of simple 
dislocations, forty-three were due to direct 
trauma, three had no reported cause, eleven 
were caused by effort trauma and seven by 
mechanical prevention of descent of con- 
genitally undescended testes, such as the 
use of truss for false diagnosis of hernia. 
That review did not include cases of self- 
mutilation by bandage, truss or ligature. 
Seven of such cases were reported and 
nearly all were in the Russian army. Of the 
twenty-seven herniae testes reviewed, two 
occurred during an operation on the cord, 
the rest by direct trauma. There were three 
cases of simple dislocation of both testicles, 
two of compound dislocation, four were 


penile, six anal, one crural and one into the 
hip joint. All others were toward the 
inguinal region and into the canal. 

Spontaneous reduction was accomplished 
in a few cases, but the majority were re- 
duced by operation. In six cases castration 
was necessary. Two patients died from the 
injury, one by the nonreduced dislocation 
becoming cancerous, and the other from 
herniation shock. Dor reported a case of 
Donnet in 1937 jn which luxation of both 
testicles occurred which was reduced surgi- 
cally. McCrean, in 1938, reported a case of 
spontaneous reduction four days after the 
injury which caused the ectopia although 
gentle manipulation failed two days before. 
The case reported at this time Is a case of 
luxation effort.” 


CASE REPORT 


H. T. R., age forty-two, a white, American 
born, airline worker and veteran of World War 
I, with several subsequent enlistments in mili- 
tary service, was admitted to Caledonian Hos- 
pital complaining of a painful mass in the right 
groin. The following history was obtained: 

On February 24, 1941, about 10 p.M., he was 
coming down a ladder carrying a propeller 
dome, which began to slide off his arms but 
was held as he came down to the ground with 
some force. He felt faint and experienced a tear- 
ing sensation in the right groin, but continued 
to work until the afternoon of February 27, 
1941, when the pain became intense. A physi- 
cian was then consulted and a diagnosis of 
strangulated hernia was made. The correct 
diagnosis of luxation of right testicle was ar- 
rived at upon admission when an empty right 
scrotal sac was discovered. The testicle was 
felt above Poupart’s ligament and could not 
be reduced manually. An operation was per- 
formed on March 3, 1941, and a stranguiated 
testicle was found resting on the aponeurosis of 
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the right external oblique muscle, above and 
lateral to the external inguinal ring. The organ 
was surrounded by particles of blood clots. 
The spermatic cord was twisted, contracted 
and enlarged to three times its normal size. 
The testicle was dark blue in color due to inter- 
ference with its blood supply by the congested 
and strangulated cord as it emerged through 
the external ring. The ring was open and the 
cord dissected up into the pelvis but the blood 
supply remained impaired and the cord con- 
tracted. The removal of the testicle was deemed 
advisable. The cord was divided between two 
ligatures and the stump sutured to the border 
of the internal oblique muscle. The fascia of 
the external oblique muscle was repaired as in 
a herniorrhaphy. The postoperative course was 
uneventful. 

Pathological Report. “‘Gross specimen con- 
sisted of a testicle the tunica of which is hemor- 
rhagic on section. The upper pole shows 
hemorrhagic areas. Histology: Section of the 
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testicle and epididymis shows marked edema, cell 
infiltration and hemorrhagic infarcts particu- 
larly in the epididymis.” 


SUMMARY 


One case of traumatic dislocation of 
testicle is reported making a total of 100 
cases reported to date, including the 
herniae testes. 
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PRIMARY HODGKIN'S SARCOMA OF THE JEJUNUM WITH 
PERFORATION RESECTION AND RADIOTHERAPY 
CASE REPORT 


Pasqua.Le D. BapiA, M.D. 
Assistant Surgeon, Morrisania City Hospital 


NEW YORK, 


HE infrequent occurrence of primary 

Hodgkin’s disease of the small intes- 

tine and the singular circumstance 
which resulted in the perforation of a loop 
of the jejunum, associated with an exten- 
sive inflammatory process of the gut and 
the atypical clinical findings, are all 
interesting observations which make this 
case worthy of publication. 

Hodgkin’s disease is today a well recog- 
nized morbid entity characterized by 
specific histopathologic lesions of the lymph 
glands and the lymphoid tissue of the body, 
associated with an anemia, a varied symp- 
tomatology and a fatal course. In reading 
the literature, all the various synonyms for 
the disease may create considerable con- 
fusion as to classification and causation 
and yet the histologic picture and patho- 
logic behavior has remained so contant 
for the past four decades as to avoid any 
possibility of confusion. 

The disease is of relatively low fre- 
quency; it seems to occur twice as fre- 
quently in males as in females. Heredity, 
environment, occupation and food play no 
important rdéle. It attacks all races and 
all nationalities alike. The reports of cases 
in America seem to indicate that the 
distribution is more among the whites 
and the American born (a study of 214 
cases by Peirce, Jacox and Hildreth at 
Michigan). 

It can occur at any age but the largest 
number of patients are observed during 
the second and third decade of life. Smith 
collected five cases in which the onset was 
before the sixth month of age. The young- 
est patient recorded in the literature is that 
of Priesel and Winkelbauer, a girl four 
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and one-half months old who died of this 
disease which had been present since birth. 
A cervical node removed from the mother 
in the last month of pregnancy showed 
Hodgkin’s disease. 

Notwithstanding the extensive research 
work done since 1832 when Hodgkin’s first 
series of cases were presented, the etiology 
of the disease still remains obscure. Opin- 
ions are conflicting as to causation. Some 
observers attribute it to various types of 
chronic infections including tuberculosis; 
the majority of investigators lean more 
toward the theory that it is of neoplastic 
origin. Sternberg (1898) maintained that 
the disease was closely related to tubercu- 
losis, whereas Reed (1902) believed that 
the process is an infective granuloma of 
unknown cause. Both clarified the histo- 
logic picture of the disease by placing 
particular emphasis on the findings of 
multinuclear giant cells, the Sternberg or 
the Dorothy Reed giant cells. 

In 1932, Gordon described a test which 
is a valuable confirmatory test when 
accompanied by positive histologic ex- 
amination. He injected intracerebrally a 
broth suspension of diseased [ymph-nodes 
into rabbits and guinea pigs. This was 
followed by a syndrome (bearing his name) 
of spastic paralysis, ataxia, retraction of 
the head, fits and loss of weight. The test 
was positive in 70 per cent of his cases. 
Gordon believed that the disease was 
caused by a virus. Steiner found the test 
positive in 73.9 per cent of 299 recorded 
cases of histologically proved Hodgkin’s 
disease and falsely positive in only 1.77 per 
cent of 452 control cases. In 1938, sev- 
eral independent workers (D. S. Edward, 
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McNaught, J. B. Turner, Jankson, and viz., loss of weight, weakness, loss of 
Parker) demonstrated that the Gordon appetite, pallor and myelopthisic anemia. 
syndrome was caused by the eosinophils Fever is present during the course of the 


Fic. 


present in the tissues affected by Hodgkin’s 
disease and that the same syndrome can 
be produced by other tissues containing 
eosinophils. 

Epstein in a series of cases gathered 
from the literature emphasized the fact 
that the disease is not only less frequent 
in females, but that one-half or more 
women with Hodgkin’s disease survive 
more than five years and that one fifth 
survive ten years. His findings are not in 
harmony with those of other observers. 

Finzi, at the Fifth International Con- 
gress of Radiology in 1937, reported cases 
of patients who lived as long as eighteen 
years without evidence of active disease. 
Best results have been obtained in patients 
in whom the disease was confined to the 
cervical region and treated by heavy 
irradiation. Finzi believes that when the 
disease is Jocalized it can be cured. 

In a large percentage of cases the disease 
seems to begin with a painless enlargement 
of lymph-nodes in the left side of the neck. 
Many invest gators have pointed out that 
this region is the most common initial 
involvement. As the disease progresses, 
certain constitutional symptoms appear, 


1. A and B, showing patient with marked cachexia. 


disease in most all cases. Some cases show 
the Pel-Ebstein variety of pyrexia, (febrile 
periods persisting for two or three weeks, 
alternating with afebrile periods of a week 
or ten days’ duration). In advanced 
cases there is marked elevation of pulse 
out of proportion to the temperature. 
Fever is usually a sign of deep structure 
involvement. 

The blood picture does not show any 
special characteristics of the disease; 16 
per cent show a leukocytosis and 5 per 
cent have eosinophilia. Anemia is always 
present in those patients with systemic 
symptoms. Some workers have demon- 
strated the co-existence of Brucella infec- 
tion and Hodgkin’s disease by isolating 
the Brucella melitensis from blood or 
lymph-nodes. These observations do not 
establish an etiological relationship to 
Hodgkin’s disease and it suggested that 
the clinical course of Hodgkin’s disease 
may be influenced by Brucellosis. 

The following is the order of the sites of 
origin most commonly found: Left neck, 
right neck, both sides of neck, mediasti- 
num, right axilla, left axilla, left groin, right 
groin, both groins, spleen, stomach, intes- 
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tines, nose, nasopharynx, spine, right Additional symptoms are diarrhea or 
humerus, sternum, skin, heart, pericar- constipation, distention and diffuse ab- 


dium, pleura, lung and brain. dominal tenderness. In some patients 
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there may be generalized brownish pig- 
mentation, or the discoloration may be 
irregularly distributed, giving a mottled 
appearance. Occasionally, there may be an 
actual infiltration of the skin, producing 
small nodules. An extreme degree of 


Abdominal Hodgkin’s disease presents 
great diagnostic and therapeutic diffi- 
culties, especially in cases in which there 
is no enlargement of the superficial lymph 
glands. In the early stages of the disease 
the symptoms are referable to the organ 


involved and in the absence of systemic 
symptoms, viz., fever, loss of weight, 
pruritus, ete., considerable time is lost 
before the diagnosis is made. Abdominal 
symptoms are common and in some 
patients they are the initial ones. Abdom- 
inal pain, simulating a gallbladder syn- 
drome or peptic ulcer, is not uncommon. 


pruritus may be an early and annoying 
symptom which sometimes constitutes the 
patient’s chief complaint. The disease 
begins as a localized process and the 
prognosis depends on irradiation before 
generalization takes place. 

In Hodgkin’s disease of the small intes- 
tine, it should be recalled that scattered 


A 


580 American Journal of Surgery 


over the mucous membrane of the entire 
length of the intestine there are numerous 
minute, soft, rounded bodies composed of 
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Where lymph-nodes are accessible, if 
excised and followed immediately by roent- 
gen irradiation, this combined treatment 


He Day. 

g | 10 | 106° 

4 elele ete elehe . 100° 

3 

Respiration 

URINE EXAM. exam._|_ 

Color. Haemoglob 

Specific Gravity f No. ofcell: 

Reacti: id 

Albumin TR. T 

Caste ire | Press 

s 


Fic. 3. Temperature chart for June 28th to July 4th. 


retiform tissue, constituting the solitary 
glands. The aggregation of these solitary 
glands form Peyer’s patches. These patches 
are more numerous in the lower ileum, and 
it is in these lymphoid structures that the 
disease affecting the small intestine most 
likely originates. 

X-ray examinations offer invaluable aid 
in diagnosis. It helps to determine the seat 
and extent of certain deep lesions; it 
aids in the verification of the regression 
after treatment and the extension after 
recurrence. 


seems to give better results. Most observers 
prefer methodical radiotherapy. In their 
opinion it brings about pronounced remis- 
s:ons and prolongs life. 


CASE REPORT 


C. S., a white female twenty-nine years old, 
para 1, with a child sixteenth months old and 
well, had never been acutely ill in her life. Six 
months before she began to have attacks of 
diarrhea, the daily movements averaging from 
six to eight per day. Shortly after she began to 
complain of anorexia, weakness and loss of 
weight. The attending physician treated her 
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as a case of incipient tuberculosis. Three 
months later besides the enumerated symp- 
toms, fever of low grade made its first appear- 
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There were no sweats but there were left upper 
and middle abdominal quadrant pains, associ- 
ated with vomiting twenty to thirty minutes 
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ance. Other physicians were called on the case 
and in spite of negative x-ray finding of the 
chest and that there was no cough present, the 
treatment was continued along the lines of 
pulmonary tuberculosis. In the fourth month 
of her illness, the patient was interned in a 
hospital, where she remained for a month and 
was discharged with the diagnosis of ulcerative 
colitis. The patient came to the author’s 
attention who had her admitted to Morrisania 
Hospital with the presumptive diagnosis of 
degenerating diverticulitis. 

The patient was chronically ill, markedly 
emaciated and complained of anorexia, diar- 
rhea, asthenia, loss of weight, fever, with 
afternoon excursions reaching from 103-104°F. 


Fic. 4. Temperature chart for July sth to July 11th. 


after meals. There was no history of hematem- 
esis, melena or mucus in the stools no hema- 
turia, pruritus, no cyanosis, dyspnea, cough or 
jaundice. Scattered over the forehead and 
cheeks there were areas of dark pigmentation. 
Superficial lymph-nodes were normal in appear- 
ance and distribution. The lungs produced 
crackling rales over the fourth and fifth ribs 
anteriorly. The abdomen was not as emaciated 
as the rest of the body; tenderness was present 
in all the quadrants, but in the left upper and 
middle quadrants, tenderness was greater and 
an ill defined mass could be palpated there. 
Vaginal and protoscopic examinations showed 
no abnormality. Blood examination revealed 
12,600 white blood cells, 64 polymorphonu- 
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clears, 16 transitional, 20 lymphocytes, hemo- 
globin 88 per cent. This blood examination was 
repeated several times, looking for eosinophilia 
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to 5 Gm. of sulfanilamide was thrown in the 
region of the anastomosis and the abdomen 
was closed in layers without drainage. 


B 


Fic 5. A, showing inner surface with eroded area; B, posterior view of jejunum with eroded area. 


and for any informative material. The patient 
at this time had received many transfusions 
and that in itself would have somewhat altered 
the true blood picture. Blood sedimentation 
was 16; blood cultures were negative, also for 
Brucella. Stools were negative for tuberculosis 
organisms, ova or parasites. Urine and Widal 
tests were negative. 

On June 26, six days after admission, a 
laparotomy was performed with a left rectus 
incision. Operative findings disclosed a loop of 
thickened inflamed jejunum, with many ver- 
ruca-like excrescences, I to 2 mm. in diameter 
on the serosa. The loop, horse-shoe shaped, had 
large mesenteric glands in its concavity and 
the convex portion of the loop was plastered 
and covered by the omentum and transverse 
colon. There was no free fluid or fibrin seen 
in the peritoneal cavity. There was no disten- 
tion of the small bowel or colon proximal to the 
lesion. The affected loop with blunt dissection 
was gently separated from the omentum and 
the colon. The colon did not show much gross 
pathological disturbance but on the convex 
surface of the loop there was an eroded area 
about 2 cm. in diameter; evidently a slow 
perforation of the jejunum had taken place 
and the omentum with the colon had been 
supporting the gnawed jejunal wall. About 
20 cm. of what appeared to be diseased 
jejunum was resected and a _ side-to-side 
anastomosis was performed. The mesentery 
was studded with glands averaging from pea 
to walnut in size and considerable bleeding 
was encountered in ligating the mesenteric 
vessels. The mesentery, evidently made up of 
merging tumor tissue, was very friable. Three 


The patient was a poor surgical risk. The 
morning of the operation she had a temperature 
of 104°F. and the postoperative reaction 
brought the temperature to 106°F. 

Macroscopic examination revealed the small 
intestine to be about 20 inches long, the wall 
markedly thickened, varying from 14 to 1 inch, 
the lumen considerably dilated, mucosa hyper- 
trophic; one area was necrotic and appeared 
constricted. 

Biopsies taken from various portions of the 
resected loop showed similarity of structure, 
which was characterized by complete obliter- 
ation of normal structure from mucosa to 
serosa with diffuse replacement by lympho- 
matous tissue. The cells were variable in size 
and appearance, showing hyperplasia of re- 
ticulum cells and lymphocytes. Numerous 
giant cells of the Reed-Sternberg type were 
scattered throughout. There were a number 
of areas of necrobiosis and slight fibrosis. 
Superimposed polynuclear exudate was present 
in the more degenerated areas. The entire 
structure was one of granuloma with abundant 
histocytes and Reed-Sternberg cells. 

Postoperatively the temperature curve re- 
mained the same. The wound healed per 
primum. She received daily doses of arsenic 
parentera!ly. She was given transfusions every 
fourth or fifth day. On July 23, the abdomen 
was divided into quadrants and she was daily 
subjected to roentgen therapy for thirteen 
days; the patient at this time was too weak 
and the therapy was discontinued. On August 7, 
the patient had two bloody bowel movements. 
On August 8 she had another bloody bowel 
movement. On August 14, her temperature 
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rose to 105°F. and the patient expired on the 
forty-ninth postoperative day. 


COMMENTS 


1. The illness of this patient was a 
diagnostic puzzle from the beginning. 
Perhaps by a process of elimination, the 
diagnosis could have been made. 

2. In abdominal Hodgkin’s disease, in 
the absence of enlargement of the super- 
ficial nodes, a small spleen and no leading 
symptoms, one doubts whether the diag- 
nosis could have been made. 

3. During the short interval prior tosthe 
operation considerable work was done; 
further study was abandoned because the 
patient was rapidly going downhill, and 
in the presence of a mass in the left upper 
and middle quadrants, an immediate 
exploratory was decided upon. 

4. The diarrhea and the pigmentation 
on the face were not advantageously 
evaluated. 

5. The pyrexia (never of the Pel- 
Ebstein type), the malignant course (with 
the patient losing seventy pounds in 
seven months), the extensive pathological 
involvement, leads one to classify this 
case as a malignant Hodgkin’s sarcoma. 

6. Forty days after the operation, the 
patient had bloody stools on_ several 
occasions, leading us to believe that 
further intestinal involvement had taken 
place in proximity to the anastomosis. 

7. Following the high voltage roentgen 
therapy there was neither subjective nor 
objective improvement. Perhaps the treat- 
ment was instituted too late. 

8. This case maintained an elevated 
pulse rate, completely out of proportion 
to the temperature, which according to 
L. Goldman in a series of 212 cases, is a 
striking feature. 

g. In this advanced type of Hodgkin’s 
disease with numerous glands in the 
mesentery, surprisingly, the spleen re- 
mained small There was neither eosino- 
phil’a present nor pruritus. 

10. The s-dimentation rate in this case 
repeated several times maintained an 
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average of 14 to 16 instead of a higher 
sedimentation curve which one would 
expect in this advanced type of Hodg- 


Fic. 6. of the tissue showing 
multinuclear giant cells. 


kin’s disease, perhaps influenced by the 
transfusions. 

11. The secondary cause of death here 
must have been terminal exhaustion, anemia 
and the pyrexia which had been present 
for four months. 


CONCLUSION 


This case had several diagnostic symp- 
toms which although not pathognomonic 
were very suggestive of Hodgkin’s disease: 
the prolonged diarrhea without a specific 
cause, the marked asthenia from the 
beginning of her illness, loss of weight, 
anemia, pyrexia, abdominal pain, elevation 
of her pulse out of proportion to the 
temperature and pigmentation (though 
localized on the face). When all these 
facts are correlated with the pathological 
findings and evaluated, the picture of 
Hodgkin’s disease would stand out more 
prominently. 

Through the courtesy of the Second Surgical 
Division of Morrisania City Hospital, headed 
by Dr. Peter T. Daly, the above case report 
is offered. 


De 
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It is a well-known observation that, after parathyroidectomy, both in 
animals and in man, the hair may fall out in large amounts over a period 
of some months. The reason is not clear but it has been suggested that it is 
connected with disturbances of mineral metabolism. 

From ‘Symptoms in Diagnosis” by Jonathan Campbell Meakins (Little, 


Brown and Company). 
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CARCINOMA OF BARTHOLIN’S GLAND 


TueLMA G. BouGHTON, M.D. 
Assistant Pathologist, Lancaster General Hospital 


LANCASTER, PENNSYLVANIA 


ARCINOMA of Bartholin’s gland 
is very rare and probably has often 
been a missed diagnosis. The earliest 

reference to a malignancy of this gland 
was made by Klob in 1864. In his book 
on the pathological anatomy of the female 
sex organs he mentioned, in connection 
with chronic inflammation of Bartholin’s 
gland, a tumor formation which he de- 
scribed as resembling a cystosarcoma of 
the breast. He thought that this malig- 
nancy resulted from the chronic inflamma- 
tion. In this same book, cysts of BartholJin’s 
gland and carcinoma of the vulva are 
discussed separately with reference to the 
earlier literature but a definite, indis- 
putable carcinoma of Bartholin’s gland 
is not described. Since that time occasional 
reports of one to three cases have appeared. 
Several authors, especially the German 
and English, have also reviewed the 
literature, collected the known cases, sum- 
marized the data and incidentally have 
provided extensive bibliographies. The 
most complete and most valuable of these 
studies have been made by Honan (1897), 
Sitzenfrey (1906), Spencer (1914), Witt- 
kopf (1915), Falls (1923), Harer (1933), 
Rabson and Meeker (1938), Gobel (1938) 
and Simendinger (1939). 

The exact incidence of this tumor is 
difficult to determine. Many of the reported 
cases, especially the earlier ones, are 
incomplete and the details essential for 
verification of their diagnosis are lacking. 
It is also obvious that many of these 
cases are reported as carcinomas of the 
vulva rather than of Bartholin’s gland 
because they are seen too late and when 
the growth is too extensive to permit deter- 
mination of their exact origins. Another 
factor which contributes to the uncer- 
tainty as to the actual incidence of this 
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tumor Is the possible total lack of diagnosis 
in early cases removed without subsequent 
laboratory study. This possibility is sug- 
gested by the fact that, in many reported 
cases, the true nature of the lesion was 
discovered only at operation or when the 
material was examined by a pathologist. 
Unless all cysts and abscesses of Bar- 
tholin’s glands are made the subject of 
careful pathologic study, the incidence 
of its carcinoma in its early stages will be 
uncertain. Rabson and Meeker, in 1938, 
reported a collection of fifty-six cases 
from the world literature and added two 
of their own. In the same year, Gébel 
collected fifty cases and added three. 
In May, of 1939, Simendinger added 
eighteen cases to a list of twenty made in 
1923 by Falls. These two authors attempted 
to list only the bona fide cases and to give 
comparative data as regards age of patient, 
type of tumor found, metastases, treat- 
ment and results. Simendinger had four 
cases, including his own, which Rabson 
and Meeker had not reported. In Novem- 
ber, of 1940, Cosbie reported one additional 
case which was included in his study of 
fifty-nine cases of vulvar carcinoma. In 
this same month, Taussig published a 
report of his experience with 155 cases of 
vulvar carcinoma, nine of which originated 
in Bartholin’s gland. It is evident that 
although there are about seventy-five cases 
reported in the literature, a great number 
of these are published with inadequate 
data and may not be accepted as proved 
cases of Bartholin gland carcinoma. 

This infrequent occurrence of Bartholin 
gland carcinoma is also reflected in text- 
books and treatises on gyneco! gy where 
it is usually mentioned in connection with 
the discussion of carcinoma of the vulva. 
It is given the same course and the same 
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Honan, in 1897, suggested criteria for 
the diagnosis of Bartholin’s gland car- : 
cinoma and reference to these is repeatedly 


bad prognosis which would be expected 
when It Is so often seen only in its advanced 
stages after the skin of the vulva has been 


Fic. 1. Low power of a section of a Bartholin’s 
gland showing chronic inflammation with 
squamous cell replacement of its columnar 
epithelium. 


involved. But this tumor is worthy of 
separate consideration, at least in regard 
to its early diagnosis and _ prognosis. 
Although Bartholin’s gland is a part of 
the vulva, it is a distinct encapsulated 
structure having a well developed stroma. 
It gives rise to a carcinoma which, in its 
early stages especially before the capsule 
is penetrated, would be expected to give 
a greater hope for cure than that of the 
vulva where a malignancy so often arises 
on an already altered epithelium (as in 
leukoplakia) and may be multicentric. 
The data published do not prove this to 
be true; but in view of the fact that 
so many of the cases are seen after the 
patient has realized a lump in the labium 
for a period of six months or several 
years, or, as in a few cases, the lesion has 
been treated unsuccessfully as a Bartholin’s 
abscess, including incision and drainage 
of necrotic tissue, there is reason to ask 
whether these might not permit a hopeful 
prognosis if completely removed and diag- 
nosed early. 


Fic. 2. High power of the same section showing 


detail of stratified squamous epithelium 
replacing the columnar epithelium of the 
gland ducts. 


made in the literature. He suggested the 
diagnosis whenever there is a tumor 
mass in the typical site of Bartholin’s 
gland, a tumor deep in the labium espe- 
cially if the overlying skin is intact, a 
tumor having a microscopic picture bearing 
some resemblance to the normal gland 
epithelium and the presence within the 
tumor of normal gland tissue or its con- 
nection with the gland duct. Clinically, 
it can be suspected with the presence of a 
lump in the region of Bartholin’s gland, 
1.e., the posterior third .of the labium 
majus. The lump is usually reported as 
hard, sometimes nodular, sometimes freely 
movable or sometimes bound to adjacent 
structures. If there is necrosis of tissue 
the tumor may appear to be cystic or 
soft and this is the condition which leads 
to its treatment for abscess with a diag- 
nosis of carcinoma after the lesion has 
been incised and fails to heal. In the early 
stages there are usually no subjective 
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symptoms and neither the patient nor the 
physician is impressed with the seriousness 
of the situation. Taussig advised close 
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makes possible the origin of either squa- 
mous cell or adenocarcinoma within the 
deeper portions of the gland. 


Fic. 3. Squamous cell carcinoma of Bartholin’s gland seen 


invading the wall of the duct. The duct wall is shown in 
the upper left corner of the photograph. 


observation or complete excision of en- 
larged Bartholin’s glands in all women 
over forty years of age. 

The normal epithelium of this gland 
has been repeatedly described. It is gener- 
ally agreed that columnar epithelium lines 
the alveoli and that in the ducts there is 
epithelium of a transitional type composed 
of cylindrical cells in many layers. This is 
quite characteristic of Bartholin’s gland 
and is not simulated by any other gland 
structures of the labium. Stratified squa- 
mous epithelium is found normally only 
at the orifice and in the terminal portion 
of the main excretory duct, but in chronic 
inflammatory conditions of the gland, 
several authors have described the oc- 
currence of this type of epithelium in the 
deeper parts. Sitzenfrey was the first to 
illustrate this condition and he was fol- 
lowed by Schweitzer who called it meta- 
plasia. In the surgical specimens of our 
laboratory this phenomenon has _ been— 
repeatedly observed. It presents itself 
as a replacement of the cylindrical or 
transitional epithelium by the stratified 
squamous type in the manner of that which 
takes place in chronic inflammation of the 
cervix uteri. (Figs. 1 and 2.) This condition 


Extensive search of the literature reveals 
no special study of the lymphatics which 
drain Bartholin’s gland; they are generally 
considered to be the same as those from 
the vulva. After a detailed study of the 
lymph-nodes involved in cases of vulvar 
carcinoma, Taussig has divided them 
into five groups: the inguinofemoral group, 
those of the external iliacs, the obturator 
glands, the hypogastric glands and the 
ureteral glands. In sixty-five cases of 
vulvar carcinoma there were thirty with 
lymph-node metastases. The inguinofem- 
oral chain was involved forty times, 
twenty-one times on the right and nineteen 
times on the left. In only five cases were 
the deeper glands involved, the right 
external iliacs twice, the right obturators 
once, the left external iliacs once and the 
left obturators once. The conclusion is 
drawn that most metastases from vulvar 
carcinomas occur in the inguinofemoral 
chains on either or both sides and that 
rarely is there a metastasis into the deeper 
nodes. The application of this information 
to the lymphatic spread of Bartholin’s 
gland carcinomas is open to question, 
especially those arising in the deeper 
portions of that structure. 
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The therapy advised for Bartholin’s 
gland carcinoma is varied as would be 
expected when few surgeons have had 
experience with more than one to three 
cases. In most cases reported there is a 
tendency to do a radical excision with 
removal of the inguinofemoral glands of 
both sides because of the lymphatic 
anastomosis in the mons veneris. Few 
attempt to remove the deeper nodes 
because if these are involved the case is 
hopeless. Hunt and Powell discussed this 
therapy in their paper of 1926 and ques- 
tioned the advisability of ever removing 
the lymph-nodes. Probably the only suc- 
cessful treatment is early, complete ex- 
cision of the tumor. 

It is because of the rarity of this tumor, 
the fact that if kept in mind its presence 
is readily suspected and because of the 
belief that if diagnosed and removed 
early there may be hope for its cure, that 
this report is written. 


CASE REPORT 


I. H., a white woman, age fifty-four, was 
admitted to Lancaster General Hospital on 
June 6, 1935, with the following complaints: 
swelling in the vagina and rectum, painful 
bowel movements and itching of the anus. 
Hemorrhoids had been noticed for two years. 
For several years the patient had realized that 
her vagina was getting smaller and for six to 
seven months she had noticed a swelling inside 
and beside the vagina and the rectum. There 
was slight pain on defecation. No bleeding had 
occurred but there was a slight vaginal dis- 
charge. Itching of the anus, which brought the 
patient to the physician, had persisted for 
three weeks. She had also suffered a weight 
loss of fifteen pounds in four to five weeks. 

The past history was irrelevant except for 
chronic pelvic inflammatory disease of many 
years’ duration and for which she was operated 
in 1925. At that time the Fallopian tubes 
which were bound down in the cul-de-sac were 
removed. A thorough pelvic examination then 
revealed no evidence of tumor. 

On June 8, 1935, the patient was operated 
upon. A tumor which extended from the region 
of the vagina into the rectovaginal space and 
back into the ischiorectal space was removed. 
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The overlying epithelium in both vagina and 
rectum was removed along with the tumor 
because of gross changes which made its 
involvement seem probable. An attempt to 
repair the pelvic floor and the anal sphincter 
was made. No enlargement of the inguinal 
nodes was found at that time. 

The tumor was examined and its pathology 
reported by Dr. Louisa E. Keasbey of this 
hospital. The specimen weighed 67 Gm. and 
measured 6 by 4.5 by 4.5 cm. It appeared to be 
irregularly dissected from the surrounding 
tissue and did not seem to be completely 
removed. The mass was surmounted in one 
area by rectal mucosa which was not thickened 
and appeared grossly not to be the source of the 
tumor. Beneath the mucous membrane, the 
muscular coat of the rectum was identified 
but was incomplete. An area of vaginal mucosa 
was present and also appeared not to be 
involved by the tumor process. The tumor had 
a fibrous texture. 

Microscopic examination showed broad 
sheets and masses of squamous cell carcinoma 
infiltrating a rather abundant fibromuscular 
stroma. The masses of tumor cells were exceed- 
ingly large and anastomosed with one another. 
They showed hornification. The differentiation 
between the periphery and the centers of these 
masses was ill defined and irregular. In the 
centers large areas of hyaline degeneration 
were found. The carcinoma cells varied mark- 
edly in size and shape. Those in the centers 
were large and round; the peripheral ones were 
smaller and fusiform. Many giant cells and 
b zarre nuclei were present. Mitotic figures 
averaged about 6 per 10 high power fields. 
The stroma showed little evidence of inflamma- 
tion. The vaginal mucous membrane present 
was not involved and microscopically a broad 
band of fibrous tissue separated the tumor 
from the rectum. In certain areas the carcinoma 
surrounded an empty branching lumen as 
would a neoplasm spreading along the walls of a 
duct. The alveoli resembling those of Bartho- 
lin’s glands were compressed and atrophic. 
They did not participate in the carcinomatous 
process. At the periphery of the carcinoma in 
certain sections, compressed tubules of the 
type seen in Bartholin’s giands were found and 
the impression was gained that this tumor 
arose in the duct of Bartholin’s gland. 

The postoperative course was uneventful 
except for the fact that fecal incontinence 
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persisted and on July 24, a colostomy was 
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notice blood in her urine. She appeared to be in 


done. The patient then made a good recovery good condition and the colostomy bag was 


and on August 8, 1935, she left the hospital 


functioning satisfactorily. Cystoscopic exam- 


Fic. 4. High power field showing detail of the squamous cell 
carcinoma. 


wearing a colostomy bag which was functioning 
well. 

Postoperative deep x-ray therapy was begun 
on June 28 and continued until December 20. 
Four portals encircling the pelvis were used 
with the following factors: 20 K.V. and filters 
of 0.5 mm. copper with 2 mm. aluminum at a 
distance of 50 cm. The portals each measured 
15 by 15 cm. 

On June 26, 1937, the patient returned with 
pain in the right hip. There was no history of 
trauma. The pain had started four weeks 
previously and had become progressively 
worse until she was unable to walk. X-ray 
showed a fracture of the neck of the femur 
without displacement. Considering the possi- 
bility of a pathological fracture following 
metastasis an x-ray examination of the lumbar 
spine, the entire pelvis and both femora was 
made. No evidence of tumor was found. With 
proper treatment the patient recovered and 
returned to her former state of good health. 

On November 11, 1939, the patient returned 
again. She had been very well ‘until about 
three weeks previously when she began to 


ination showed a severe inflammation of the 
bladder which was treated. 

On August 16, 1940, she returned complain- 
ing of bleeding from the rectum. There was 
slight bleeding from the distal loop of bowel 
after irrigation. On physical examination she 
was found to be fairly well nourished and 
suffered no discomfort. Both abdominal and 
anal stomas were too strictured to admit the 
examining finger. Vaginal examination showed 
a firm mass about the size of a peach in the 
rectovaginal septum and the perineum with 
some induration forward around the vaginal 
introitus on the right side. The induration was 
possibly scar from the original resection but the 
main mass seemed probably to be a local 
recurrence of the tumor. No evidence of distant 
metastasis was found. On August 29, 1940, an 
abdominoperineal resection of the rectum and 
sigmoid with the entire posterior vaginal wall 
was done. The wide wound was repaired as 
much as possible. 

Examination of the tissue removed at oper- 
ation showed a squamous cell carcinoma 
resembling that which was first removed except 
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for the presence of much more pleomorphism 
and a scanty amount of stroma. It extended 
to the mucous membrane of the rectum and the 
vagina. 

Postoperatively the patient reacted well and 
progressed satisfactorily until September 24 
when she began to have a high fever and blood 
in her urine. This condition persisted in spite 
of treatment. She failed gradually and expired 
on November 9, 1940. 

Autopsy was performed on the day of death. 
There was evidence of marked weight loss. The 
sigmoidostomy wound was intact but was 
associated with a small sinus tract that 
extended into the subcutaneous tissue of the 
abdominal wall. The perineal wound appeared 
clean and its granulation tissue bled easily. 
There was a patchy pneumonia especially 
marked in the right lung. The peritoneal 
cavity was clean but a pyelonephritis was 
found. This was more marked in the right 
kidney where the urine seen in the pelvis was 
frankly purulent. A thorough search grossly 
and microscopically was made of the pelvic 
and inguinal lymph-nodes and no evidence 
of tumor metastasis was found. Sections were 
made of the wound edge looking for areas of 
tumor tissue and none were found. 


CONCLUSIONS 


1. Carcinoma of Bartholin’s gland is 
rare if its incidence is judged by the 
number of cases reported. Its exact in- 
cidence is uncertain because of the fact 
that many cases are reported as carcinoma 
of the vulva without discrimination as 
to definite origin, and that many cases 
are reported as carcinoma of Bartholin’s 
gland without adequate data to prove this 
fact. 

2. The prognosis, according to the litera- 
ture in which it is often classed as a car- 
cinoma of the vulva, is poor. However, 
a study of its distinct anatomic structure 
and a consideration of the fact that many 
cases are seen when the lesion is far 
advanced suggests that the prognosis 
might be more hopeful. A review of the 
case reported in this paper supports the 
more favorable prognosis in that this 
tumor, although seen after a duration of 
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several years, showed no metastases in 
over five years following its excision. 

3. No study of the lymphatic drainage 
of Bartholin’s gland, distinct from that 
of the vulva, is found. Carcinoma of the 
vulva is reported to have involved the 
regional lymph-nodes in less than half 
of the cases and then usually the inguino- 
femoral chains. The application of this 
information to lymph drainage from car- 
cinoma of Bartholin’s gland is probably 
open to question. 

4. If kept in mind, the presence of 
this tumor may easily be suspected in its 
early stages with hope that prompt com- 
plete excision may affect a permanent 
cure. 


I wish to express my appreciation and thanks 
to Dr. S. G. Pontius and Dr. Ross Proctor for 
the use of their clinical data of this case. 
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SUCCESSFUL PRIMARY REPAIR OF LACERATED PAROTID 
DUCT 
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LTHOUGH laceration of the parotid 
duct is not a very common occur- 
rence in peace time, it may become 

relatively frequent during the course of the 
present war. This expected increase in 
frequency brings the necessity for the 
proper care of such wounds into promi- 
nence. This is particularly true when we 
remember the high incidence of develop- 
ment of external fistulas in mismanaged 
cases and the prolonged morbidity which 
results from such complications. 

In reviewing the literature, we find that 
only five successful repairs have been re- 
ported. It is perhaps significant to note 
that the first case was reported by Dr. 
Tees! in 1926. He used catgut as a dowel in 
the duct and left the end projecting in the 
mouth. He then approximated the ends of 
the duct with two fine interrupted catgut 
sutures passed through the sheath around 
the duct. In 1927, Dickinson? used the same 
technic but used silkworm gut for a dowel. 
He fixed it in the buccal mucosa by a 
suture. However, the suture fell out in two 
days. Black and Flagge,* in 1928, used a 
small ureteral catheter as a dowel and left 
one inch projecting into the mouth, and 
fixed it by interrupted linen sutures around 
the opening of the duct. The catheter was 
removed on the ninth postoperative day. 
Brohm and Bird,‘ in 1935, used a filiform 
ureteral bougie as a dowel. They passed the 
distal end of the bougie through the cheek 
and sutured it to the skin at the point of 
exit. In 1933, Butler and Guinan’ reported 
a successful repair forty-one days after the 
injury. They used a ureteral catheter as a 


dowel and anchored the distal end to the 
upper canine tooth with a silk ligature. 
This arrangement allowed slight motion of 
the catheter in the duct when the lower jaw 
moved. Butler believes that this motion is 
advantageous. We, however, believe that 
such an arrangement is injurious because 
of the trauma to the delicate mucosa of the 
duct produced by the motion. This is 
confirmed by the fact that the authors were 
forced to remove the catheter on the third 
postoperative day because of the swelling. 

It is perhaps interesting to note, that 
with slight variation all of these men used 
the same technic for the repair of the duct. 
However, there was diversion of opinion as 
to the type of dowel and the method of 
fixation used, most of which required 
special instruments. In our case, we used a 
very simple method which can be easily 
adapted to army conditions. This was done 
jn Our minor surgery room with morphine 
sulfate and scopalamine the only anesthetic 
used, 


CASE REPORT 


A. C., a twenty-seven year old colored 
female, was in an auto accident and was ad- 
mitted to the hospital on January 16, 1942, 
five and one-half hours after the accident. She 
received several lacerations and abrasions of 
the face. The most prominent laceration was 
one midway between the right angle of the 
mouth and the tragus of the right ear. It was 
about five inches long and extended from the 
inferior angle of the mandible straight upward. 
The parotid duct, the branches of the facial 
nerve and the masseter muscle were severed. 
The wound was cleansed with green soap and 
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water, irrigated with saline and débrided very 
carefully. The severed nerve fibers were too 
small to warrant repair. The cut ends of the 
parotid duct were then easily identified. 

Repair. One end of a horsehair suture was 
placed in the lumen of the proximal end of the 
severed duct for a distance of about one inch 
and the other end of the horsehair was passed 
through the lumen of the distal end of the duct 
into the mouth. This was used as a dowel. The 
ends of the duct were then approximated by 
interrupted black silk sutures passed through 
the sheath around the duct. The wound was 
then closed in layers using No. o interrupted 
catgut for the deeper tissues and interrupted 
black silk for the skin. The fixation of the dowel 
was accomplished by taping it with adhesive 
tape to the skin of the angle of the mouth. 

The postoperative course was uneventful. 
On the second postoperative day, salivary 
secretion was seen flowing from the parotid 
duct opening into the mouth. The dowel was 
removed on the seventh postoperative day and 
the patient was sent home on the ninth post- 
operative day and was referred to the Fol- 
low-Up Clinic, where she was seen at weekly 
intervals at first then once every two weeks. 
On the eightieth postoperative day, the patient 
was seen in the clinic. The wound was well 
healed with no induration and no evidence of 
the formation of a fistula. There was a normal 
salivary secretion on the affected side. 


CONCLUSION 


A case of traumatic laceration of the 
parotid duct with successful primary repair 
is described. We wish to emphasize what we 
believe are some of the important features 
in the management of these cases: The first 
essential is to transform a contaminated 
wound into a clean wound by thoroughly 
and gently cleansing with soap and water 
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using cotton pledgets followed with saline 
Irrigations. The ends of the duct must be 
carefully identified and handled gently so 
as to avoid further damage to the delicate 
wall. Then a horsehair dowel about six 
inches long is placed through each end of 
the duct so that it enters the proximal end 
about one inch, and allows the distal end to 
protrude through the mouth. The two ends 
of the duct are then approximated by one 
layer of interrupted silk sutures, placing 
the stitches through the outer sheath only. 
We advise the use of silk or any other 
equivalent nonabsorbable suture material, 
because the wounds heal by the so-called 
“dry healing” with a minimum amount of 
tissue reaction and there is lessening of 
subsequent stricture of the lumen of the 
duct. The dowel is best ieft in situ for at 
least seven days, since its function is merely 
to maintain patency and approximation of 
the lumen and to allow the secretions to 
pass between it and the duct wall. After 
seven days, its removel can be safely 
accomplished. It is essential that oral 
hygiene be maintained throughout the 
healing process, if secondary infection and 
parotitis are to be avoided. 
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SURGICAL CONSIDERATION OF THE INGUINAL 


TRIANGLES 


BENJAMIN H. Brunxow, M.D. 
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BILLINGS, MONTANA 


VER the years much has been writ- 
ten about the anatomy and surgery 
of the inguinal region, so much so 

that seemingly there is nothing more to be 
said. However, occasionally the miner, on 
going over his old washings finds a nugget 
that he missed the first time. It is the 
purpose of this paper to call attention to 
two anatomical facts of this inguinal area, 
which if made use of will improve the 
operative results for repair of defects or 
deformities of this region. 

Most instructors of anatomy teach the 
anatomy of the inguinal region a> seen from 
the front which presents the abdominal 
wall anteriorally and ending at Poupart’s 
ligament inferiorally. If one views the 
abdominal wall from within outward and 
along the lines of force which the abdominal 
contents exert on this region when the body 
is in the upright position, one gets a differ- 
ent picture. In this view it will be seen that 
Poupart’s ligament is only an angle in the 
abdominal curve, the wall actually ending 
along the superior ramus of the pubis. 
Viewed from the side Poupart’s ligament is 
the fascial band forming an obtuse angle 
with the abdominal wall and the superior 
ramus of the pubis. In planning for the 
repair of a hernia, the approach, at least 
mentally, should be from the inside and 
above Poupart’s ligament at the origin 
of the trouble and not from the outside 
where one sees only the results of the 
internal pressure. The proper way to repair 
a hole in the dike is from the inside and not 
the outside. 

Again viewing the abdominal wall from 
the inside (Fig. 1), one can see three tri- 
angles, one complete, the other two incom- 
plete. The larger triangle which lies above 


Poupart’s ligament is bounded medially 
by the obliterated umbilical veins, in- 
feriorly by Poupart’s ligament and laterally 
by the inferior epigastric vessels which 
traverse the subperitoneal space toward 
the tip of the uracus to join the medial side 
of the triangle. 

Below Poupart’s ligament there is a long 
narrow triangle with the base along the 
spine and ramus of the pubis; the apex 
at the inferior iliac spine and the sides 
being made up by the superior ramus of the 
pubis and Poupart’s ligament. The triangle 
is filled by the iliapsoas muscle and the 
femoral nerve, artery and vein from out 
inward, respectively, except for a space 
about one inch long at the base. This space 
is normally filled with fat. This is the outlet 
through which a femoral hernia passes. 

Crossing over Poupart’s ligament in 
about its middle portion and lateral to the 
epigastric vessels is a cord-like structure, 
the vas deferens in the male and round 
ligament in the female, the former arising 
from the base of the bladder and the latter 
from the uterus, forming an acute angle 
about the inferior epigastric vessels and 
desending along Poupart’s ligament (in 
the inguinal canal). It will be seen that the 
vas deferens or round ligament form a third 
triangle when viewed from the inside. 

If one palpates forcibly against the 
abdominal wall, three areas will be felt: 
(1) the internal ring at the agress of the 
vas deferens in the male or the round liga- 
ment in the female, this being the site of 
an indirect hernia; (2) the base of triangle 
A, the site of a direct hernia; (3) at the base 
of triangle B, the site of a femoral hernia. 
These weak spots are all actually quite 
close together and in the cadaver can be 
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palpated by the thumb, index and middle 
fingers In apposition. 
In the cadaver if one examines along the 
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repair is the suturing of the conjoined 
tendon, or reflected ligament, to the shelv- 
ing edge of Poupart’s ligament. This is 


Fic. 1. Structures about Poupart’s 
ligament: (1) External oblique 
muscle and fascia; (2) lacuna 
exit of iliopsoas muscle; (3) Pou- 
part’s ligament; (4) iliopsoas 
fascia and septum; (5) internal 
inguinal ring; (6) femoral nerve, 
artery and vein; (7) upper portion 
of Cooper’s ligament; (8) empty 
space, site of femoral hernia; (9) 
lower end of Cooper’s ligament; 
(10) superior ramus of pubis; (11) 
vas deferens, pulled medially. 
Normally it takes a fairly direct 
course from the base of the blad- 
der to the internal inguinal ring. 


superior ramus of the pubis, the one side 
of triangle B, a well formed band of fascial 
tissue, Cooper’s ligament, will be easily 
found. The function of this ligament is not 
definitely known but it has comparatively 
great strength. By passing a stout ribbon 
around it, the cadaver may be suspended 
by this structure alone. Poupart’s ligament 
can be torn with much less force. Cooper’s 
ligament seemingly was just placed in this 
position to facilitate a strong anatomical 
hernia repair. 


PRACTICAL APPLICATION 


In the repair of hernia, regardless if it 
be indirect, direct inguinal or femoral, 
it should be the surgeons endeavor to 
eliminate all three of these weak spots, not 
just one, to guard against another hernia 
in this region. The basis of most hernia 


Fic. 2. Inguinal triangles semidiagram- 
matic: (1) Triangle a, 1, 2, 3, 1, 2-3 
(a) superficial epigastric vessels; 1-2 
(c) Poupart’s ligament, lower half; 
3-1 (d) obliterated hypogastric ves- 
sels. (2) Triangle B, 1, 6, 7, 1, 1-7 (6) 
Poupart’s ligament; 1-6 (e) Cooper’s 
ligament, lower portion; 6-7 (e) 
Cooper’s ligament, upper portion 
and fascia and septum over iliapsoas 
muscle. (3) Triangle c, 5, 2, 1, 5, 2-1 
(c) Poupart’s ligament, lower half; 
4-5 (d) obliterated hypogastric 
vessels; 5-2 (g) vas deferens. 


anatomically and physiologically wrong. 
Anatomically, it closes only two of the 
weak spots. Though it occurs infrequently, 
most surgeons of considerable experience 
can recall cases in which an inguinal hernia 
had been repaired, the patient returned at 
a later date with a femoral hernia or vice 
versa. Physiologically, the surgeon knows 
that Poupart’s ligament is considerably 
weakened, especially when fascial sutures 
are used by suturing into this structure. 
The fibers of this structure run longitu- 
dinally. Tension and sutures tear them 
apart. In the repair, if, the transversalis 
fascia is opened at the level of Poupart’s 
ligament and the peritoneum held medially 
with a retractor, it is quite easy to drop 
down and pick up Cooper’s ligament, 
suturing the conjoin tendon to this strong 
structure. (Fig. 3.) This may be likened to 
pulling the curtain clear to the base of the 
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window instead of only half way for an 
effective black-out. It is suggested that 
fascial or nonabsorbable sutures be used 


Fic. 3. Repair of hernia with 
suture of conjoin tendon to 
Cooper’s ligament (diagram- 
matic). (1) Poupart’s liga- 
ment, upper portion; (2) ex- 
ternal oblique fascia and 
muscle; (3) internal inguinal 
ring; (4) conjoined tendon 
sutured to Cooper’s liga- 
ment; (5) sutures uniting 
the conjoin tendon to Coop- 
er’s ligament; (6) Cooper’s 
ligament; (7) vas deferens. 
here. The remainder of the operation may 
be completed according to the surgeon’s 
particular fancy. It will be noted that the 
reflected portion of Poupart’s ligament, at 
least in its proximal end, can be imbricated 
over part of the conjoin tendon and the 
external oblique imbricated over this, if so 
desired. 

This procedure is applicable to all three 
types of hernias, eliminating the potential 
femoral hernia space also facilitating imbri- 
cation, and it furnishes a more secure 


anchorage for the key stitches. 


CRYPTORCHIDISM 


In the surgical treatment for the cure 
of the undescended testes, the difficult 
procedure is to get sufficient length to 
the cord to allow the testes to be placed 
in the scrotum without undue tension. 
A glance at triangle c in Figures 1 and 4 
shows that the vas deferens traverses two 
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sides of the triangle i.e., 5, 6 and 1. The 
shortest distance is from 1 to 3 thereby 
actually giving from one and a half to two 


Fic. 4. Proposed “short cut”’ for 

course of vas deferens in orchid- 

opexy: (1) Poupart’s ligament; 

(2) superficial epigastric ves- 

sels; (3) internal inguinal 

ring; (4) vas deferens trans- 

planted directly forward; (5) 

Cooper’s ligament; (6) superior 

ramus of pubis; (7) vas deferens. 
inches more mobility to the vas and the 
cord. 

This may be accomplished by cutting 
and ligating the inferior epigastric vessels 
or better by passing the testes behind 
these vessels. In performing this procedure, 
if a hernia is present, it is advisable not to 
open the hernial sac, using this as a tractor, 
swinging the testes behind and medially, 
repairing the hernia as a last step before 
closure. The vas and cord usually get part 
of their blood supply from a branch of 
the inferior epigastric vessels. If possible 
this should be preserved but may be 
ligated if the spermatic artery has not 
been injured. The vas deferens can now be 
mobilized subperitoneally down to the 
origin at the base of the bladder. Great 
care should be exercised to preserve the 
blood vessels of the cord as ligation of the 
spermatic artery will result in atrophy of 
the testes. As noted in Figures 1 and 4 
the vas deferens and cord now lie in a new 
route, i.e., a direct loop from the base of 
the bladder up over the medial end of 
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Poupart’s ligament and down into the 
scrotum. 


SUMMARY 


A three triangle conception of the 
inguinal region is presented with the pur- 
pose of clarifying some of the vague and 
easily forgotten anatomical facts of this 
region. Based upon this conception and 
facts an appeal is made for the surgeon to 
do a complete herniorraphy at the time of 
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the first operation rather than a partial 
one. Also an anatomically correct step is 
given which if used will aid the surgeon 
materially in percurring sufficient cord 
length in orchidopexy to enable him to 
place the testes in the scrotum without 
undue tension. The author claims no 
originality in these two procedures as they 
have been described and used for some 
time but it is his belief that their value is 
not generally understood nor made use of. 


One of the characteristics of the vomiting of obstruction, as distin- 
guished from other acute abdominal lesions, is that it tends to be more 
frequent and abundant. The rationale of this occurrence is readily apparent 
in the existence of a mechanical block in the bowel, which brings about a 
regurgitation of the stagnant intestinal content into the higher reaches 
of the alimentary canal. When accumulation occurs in the stomach, vomit- 


ing is copious usually. 


From “Intestinal Obstructions” by Owen H. Wagensteen, Second Edition 


(Charles C. Thomas). 
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LEFT THORACO-ABDOMINAL STAB WOUNDS 


ALEX STEWARD, M.D. 
On Thoracic Surgery Staff, Baroness Erlanger Hospital 
CHATTANOOGA, TENNESSEE 


fine interesting and similar stab 


wounds of the left chest were ad- 
mitted to the service of Erlanger 
Hospital in the year 1936. 


CASE REPORTS 


CasE1. An obese, white, male, age twenty- 
six, was seen in the emergency room thirty 
minutes after being stabbed. He was pale but 
conscious and coherent in speech. There was a 
four inch knife slash from the right eye to the 
midcheek. The respirations were 28 per minute 
and the pulse rate, 124. The blood pressure was 
94 systolic and 62 diastolic. The left side of the 
chest was immobile and there was a three-inch 
wound in the anterior axillary line, between the 
ninth and tenth ribs, plugged with omentum. 
The left side of the chest was hyperresonant 
and there was an absence of breath sounds. 
The right border of the heart was 1 cm. to the 
right of the sternum. The heart sounds were 
distant but regular. The patient was given 
morphine and coramine in the emergency room 
and sent to the operating corridor. 

Under intravenous evipal anesthesia, the 
chest wound was extended into the left upper 
quadrant of the abdomen for about four 
inches. The cartilaginous connection between 
the ninth and tenth ribs had been severed. 
Exploration of the spleen showed a 0.5 cm. 
wound which did not completely penetrate the 
capsule on the anterosuperior surface. The 
other viscera were not disturbed. The herni- 
ated portion of the omentum, which extended 
through the diaphragm, was amputated. There 
was complete collapse of the left lung but no 
bleeding. The incision in the diaphragm was 
three inches long and was closed with mattress 
sutures of heavy linen. The intercostal and 
abdominal muscles were closed with chromic 
catgut and the skin with dermal sutures. Four 
hundred cc. of air was aspirated from the left 
pleural cavity after closing the chest wound 
and 300 cc. aspirated on the second, fourth and 
sixth postoperative days. On the twenty-second 
postoperative day the patient was dismissed to 


the police. Ten days later, an x-ray of the chest 
showed no pathological condition of the lung or 
diaphragm. The wound was firmly healed. 

Case ul. A thirty-year old, male negro was 
seen in an emergency room about forty minutes 
after a friend cut him up. There were several 
superficial lacerations and from an immobile 
left chest a portion of omentum extended in 
the posterior axillary line between the ninth 
and tenth ribs. The left chest was hyperreso- 
nant and no breath sounds were audible. The 
heart was at the right side of the sternum and 
the sounds were weak but regular. The blood 
pressure was go systolic and 52 diastolic. Ten 
per cent glucose was given intravenously and 
coramine and caffeine intramuscularly. The 
patient was sent to the operating corridor. 

Under intravenous evipal anesthesia, the ex- 
tended omentum was slightly withdrawn, 
amputated, and held in the opening. Five and a 
half inch sections of the ninth and tenth ribs 
were removed, paralleling the wound and the 
pleural cavity opened. Blood clots were re- 
moved and blood aspirated. A_ three-inch 
laceration of the diaphragm was elongated for 
one inch, retracted and the left upper quadrant 
of the abdomen explored. The spleen had 
been completely perforated by the knife and 
was bleeding. There was no other visceral 
injury apparent. The spleen was removed 
through the diaphragm incision with perfect 
control of the vessels. The blood clots were 
removed from the upper quadrant and the dia- 
phragm sutured. Two plain catgut stitches 
were inserted in a laceration of the left lower 
lobe of the lung. The chest wall was closed 
without drainage. Air and a moderate amount 
of serosanguineous fluid was aspirated inter- 
mittently from the chest until the patient was 
dismissed to the police on the nineteenth day 
and lost to hospital records. 

It is interesting that the patient showed no 
blood changes other than a relatively high 
recuperative red cell count (3,680,000 to 
4,520,000) during his hospitalization on a high 
caloric diet. Red blood cell increase and micro- 
scopic cell changes have been reported follow- 
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ing removal of traumatic spleens. There were 
no changes in this case. 

Case 11. A twenty-two year old, male 
negro was seen in the emergency room with 
omentum protruding from a stab wound in the 
left anterior axillary line between the seventh 
and eighth ribs, about forty minutes after being 
stabbed. The left side of the chest was immobile, 
hyperresonant and breath sounds were absent 
except at the apex where they were diminished. 
The heart was displaced slightly to the right 
of the sternum but the sounds were of good 
quality, the rate 84 per minute, and the blood 
pressure 110 systolic and 80 diastolic. The left 
upper quadrant of the abdomen was tender 
and the muscles spastic. The patient was given 
morphine for pain and sent to the operating 
corridor. 

Under ethylene anesthesia, the protruding 
omentum was cleansed, slightly withdrawn, 
clamped and the outer portion removed. Sec- 
tions of the seventh and eighth ribs, approxi- 
mately five inches long and paralleling the 
wound, were removed and the pleural cavity 
opened throughout the length of the incision. 
Pressure anesthesia had partially expanded the 
lung, but a two and one-half inch lacreation of 
the diaphragm was plugged with omentum. 
The protruding omentum was amputated and 
the abdomen explored by retracting the dia- 
phragm wound. The stomach presented a one 
and one-half inch wound on its anterior aspect 
near the lesser curvature. The stomach was 
partially elevated into the pleural cavity and 
repaired with Lembert sutures. In_ the 
pleural cavity, some of the stomach’s con- 
tents was expelled and this, together with 
blood clots, was washed out with normal saline 
solution. Blood clots were removed from the 
left upper quadrant. The diaphragm was closed 
with mattress sutures of chromic catgut. A 
small laceration in the lower lobe of the left 
lung was sutured and the chest wall closed. A 
soft rubber drain was inserted beneath the skin 
wound, 

The postoperative convalescence was un- 
eventful except for superficial wound infection 
and the patient was dismissed on the twenty- 
third Postoperative day, after a negative x-ray 
examination and a completely healed wound. 


The above emergency cases required 
immediate surgery. From examination, the 
weapons had penetrated into the abdomen 
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through the thorax. With a pneumothorax 
and cardiac embarrassment, supportive 
emergency room measures are usually 
necessary. 

The type of anesthesia is important. A 
lung is collapsed. The patient is still 
partially shocked from sudden anoxemia 
and cardiac shift. Should intratracheal or 
any form of pressure anesthesia be used, 
re-expansion of the lung and perhaps bleed- 
ing may take place. On the other hand, a 
deoxygenated victim may need cardio- 
pulmonary support. In these cases of 
thoracotomys intravenous anesthesia and 
oxygen inhalation as indicated may be 
used. However, carefully controlled intra- 
tracheal anesthesia is preferable. 

Surgical literature is prolific with reports 
of diaphragmatic hernias following wounds 
and injuries, (Christie,! Crook,? Harring- 
ton,’ Hedblom,‘ Johnson®) but surprisingly 
little has been written on the immediate 
care of thoraco-abdominal wounds. Neuge- 
baur® reports five cases (three gunshot and 
two stab wounds) which were operated 
upon within a few hours after their incep- 
tion. The author used abdominal incisions 
and then extended the incision through the 
costochondral cartilage to explore the 
chest. Greene’ reported six cases of stab 
wounds of the chest which extended 
through the diaphragm into the abdomen 
and were operated upon immediately. Two 
deaths occurred. In the first five cases, the 
writer explored the abdomen and then did 
a thoracotomy at the stab entrance. The 
sixth case was completed by the thoracic 
route alone. 

The question of approach to a combined 
chest and abdominal wound is important. 
Lilienthal® sagely states that the site of 
the incision should depend on the location 
of the greatest amount of difficulty, either 
abdominal or thoracic, and that the indi- 
vidual case must be judged and no empiri- 
cal rule can be followed. However, for a 
stab wound operated upon early, the 
direct thoracic approach offers some de- 
cided advantages for: (1) the lung is 
collapsed so that an adequate examination 
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of that organ can be made and the pleural 
cavity cleansed. (2) Exposure of the dia- 
phragmatic wound is perfect. (3) Retrac- 
tion of the diaphragmatic wound, and 
enlargement if necessary, brings imme- 
diately into view the viscus and abdominal 
area involved. Should there be indication 
for abdominal drainage, this may be done 
through small wounds in the abdominal 
wall directly to the involved site. (4) Early 
diaphragm repair avoids subsequent dia- 
phragm operations which have a high mor- 
tality. (5) Chest wall closure is simple and, 
thanks to rapidly regenerating pericostal 
rib formation, a firm body wall maintained. 
Lung collapse is easily handled by aspira- 
tion as indicated. 


CONCLUSIONS 


1. In thoraco-abdominal stab wounds, 
immediate operation after shock is indi- 
cated. 

2. Intravenous anesthesia and oxygen 
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when necessary may be used although 
intratracheal is preferred. 

3. Direct, transthoracic and _ transdia- 
phragmatic approach to the site of a 
thoraco-abdominal injury is advocated. 
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PRIMARY LYMPHOSARCOMA OF THE INTESTINE 
IN A BOY OF SEVEN 
FOLLOW-UP OF NINE YEARS 


HERMAN CHARACHE, M.D. 
Associate Visiting Surgeon, Brooklyn Cancer Institute 
BROOKLYN, NEW YORK 


N the January, 1935, issue of The 
Americal Journal of Surgery, a case 
of lymphosarcoma of the small intes- 

tine in a boy of seven was reported by the 
author. The rarity of the condition was 
discussed and 375 cases of lymphosarcoma 
of the intestine were found in the literature 
up to that time. Twenty-nine additional 
cases have been reported since, making a 
total of 404 cases. 


CASE REPORT 


The boy (F. P. No. 41916) was admitted 
to the Brooklyn Cancer Institute on December 
4, 1933. Three weeks previous to admission to 
our Institution, he had been treated in the 
clinic of another hospital for a cold. During a 
routine examination a palpable tumor was 
found in the lower part of the abdomen. After 
a complete work-up, a gastrointestinal series 
revealed “‘some pathology connected with the 
small intestine, which did not appear to 
obstruct, but showed dilatation or distortion of 
the gut.” An exploratory laparotomy per- 
formed by Dr. Dexter B. Davis revealed a 
freely movable tumor of the lower third of the 
ileum, measuring about three and one-half 
inches in diameter, and enlarged glands at the 
root of the mesentery. The tumor and about 
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two inches of normal gut on either side were 
resected, followed by a lateral anastomosis. 
The pathological report of the tumor by 
Dr. James W. Denton was lymphosarcoma 
of the ileum. The diagnosis was later confirmed 
at our Institution. 

A photograph of the patient, the resected 
segment of the intestine, and microphotograph 
of the tumor were included in the original 
article in 1935. 

The patient received postoperative x-ray 
therapy at the Brooklyn Cancer Institute, 
where he has been followed in our clinic up to 
the present writing. Repeated roentgen exam- 
ination of the lungs and gastrointestinal tract 
have failed to reveal any recurrence or metas- 
tasis. The last gastrointestinal series was done 
in February, 1942. The patient is new sixteen 
years old, well developed, attending school, and 
has no symptoms. He is still being carefully 
followed at the Brooklyn Cancer Institute. 


Of the 404 cases of lymphosarcoma of 
the intestine reported in the literature, 
103 had careful follow-ups. Of these, only 
fourteen survived for five years or more 
(13.6 per cent). Eight patients lived from 
seven to eleven years. The average dura- 
tion of life was 16.7 months. 
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MARCH FRACTURE AS A COMPLICATION OF PREGNANCY 


H. A. Swart, M.D. 
In Charge of Orthopedic and Traumatic Surgery, Charleston General Hospital 


CHARLESTON, WEST VIRGINIA 


ARCH fracture, or March foot, 
was first described by Breithaupt,' 
a military surgeon, in 1855. He 


ports have been thoroughly studied. Im- 
portant among these is that of Meyerding 
and Pollock.*® 
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Fic. 1. Anteroposterior and oblique views of foot showing 
fracture of the distal half of the shaft of the second 
metatarsal with slight periosteal proliferation. 


reported several cases of edematous and 
painful feet occurring in soldiers following 
long marches. He called it Fussgeschwulst 
and thought it was due to an inflammatory 
reaction of the tendon sheaths caused by 
trauma. 

In subsequent years several other reports 
on this condition were made, but it was 
not until 1899 that Thiele* reported seven- 
teen cases studied by the roentgen ray. 
Fifteen of these patients showed evidence 
of fracture of the metatarsals. There had 
been no history of trauma other than that 
produced by much walking while carrying 
heavy soldier’s packs. 

A detailed review of the literature will 
not be given as there have been several 
recent articles in which the previous re- 


Various theories of etiology have been 
advanced. Zeitlin and QOdessky‘ stated 
that the fracture resulted from overloading 
a foot weakened functionally and anatom- 
ically. Jansen’s* theory was that spasm of 
the interosseus muscles led to hypertrophy 
of the muscle tissue and periosteum. Sub- 
periosteal hemorrhages followed and this 
resulted in partial absorption of the bone, 
with resulting increase in brittleness and 
susceptibility to fracture. 

Because of the fact that the true nature 
of March fracture has not been generally 
known in the past, serious mistakes have 
been made in diagnosis and treatment. 
Dodd‘ reported a case in which amputation 
was performed through a mistaken idea 
that sarcoma was present. Strauss’ reported 
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a case in which a previous diagnosis had weeks another roentgenogram will show 
been made of sarcoma and amputation of definite evidence of callus formation at 
the leg advised. There had been no history the site of fracture. 


Fic. 2. Anteroposterior and oblique views of foot four weeks 
following application of cast, showing definite callus at the 
site of fracture of the shaft of the second metatarsal. 


of trauma and no fracture line could be 
seen. Investigation for lues was negative, 
so the entire second metatarsal was re- 
moved. Other conditions which must be 
ruled out are chronic foot strain and 
tenosynovitis. In the former there is rarely 
any swelling and the latter seldom affects 
foot tendons. Roentgen ray evidence of 
fracture effectively rules out these two 
conditions and clinches the diagnosis. 

The condition has been described in 
people of both sexes and in different walks 
of life. Pain in the foot follows much walk- 
ing or weight bearing. There is accompany- 
ing swelling and tenderness. Roentgen rays 
may, or may not, show evidence of a frac- 
ture of the metatarsal shafts. The second 
metatarsal is usually involved, but all of 
the others may, at times, be implicated. 

Many forms of treatment have been ad- 
vocated, the most common being rest in a 
plaster cast. At the end of three or four 


A reasonably complete review of the 
available literature in English reveals no 
case in which the condition was found in a 
pregnant woman. The case I wish to report 
is one of this type. Such cases must have 
occurred before as the necessary predis- 
posing causes are found in practically all 
pregnant women. All of them gain weight 
and the feet of modern women are ill 
adapted to carry their normal weight, let 
alone the extra weight of a fetus. Ob- 
stetriclans now advise their patients to 
walk more than they would ordinarily, and 
this brings in the factor of excessive weight 
bearing. 


CASE REPORT 


Mrs. T. C., a white woman, aged thirty, was 
first seen on March 4, 1941. She was seven 
months pregnant at that time and had been 
doing much walking to keep her weight down, 
on the advice of her physician. 
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For the previous eight days she had had 
swelling and pain in the left foot. This was 
confined to the dorsum of the foot and there 
had been no injury. It was gradually becoming 
worse. She had never had anything like it 
before. The swelling did not go down during 
the night and there had been no redness or 
other discoloration. No other joints were 
involved. On the evening of examination she 
complained of pain in the left sacroiliac region, 
for the first time. She had used infra red light 
and warm salts baths without relief. 

Examination of the left foot showed diffuse 
swelling of the dorsum of the foot proximal 
to the toes. There was marked tenderness of 
the distal ends of the second and third meta- 
tarsals. There was no redness or increased 
local heat. Dorsiffexion of the toes was painful 
but plantar flexion did not cause pain. The 
blood vessels were easily palpated. 

A roentgenogram taken the same day 
revealed a faint shadow along each side of the 
distal third of the shaft of the second meta- 
tarsal associated with a fine line running part 
way through the bone. These changes were 
barely visible on close scrutiny and can be 
shown only faintly in the reproduction of the 
roentgenogram. (Fig. 1.) 

A diagnosis of March fracture was made and 
a short leg cast was applied from the ends of 
the toes to below the knee. A walking iron 
was placed on the cast and after the cast 
became hard she was instructed to walk on it. 
The sacroiliac pain was undoubtedly due to 
the strain of walking on a painful foot. 

A few days later she called on the telephone 
saying that her foot was quite comfortable 
and that she had no pain. Thereafter, she got 
along very well and after wearing the cast four 
weeks it was removed. It was seen that both 
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feet were slightly swollen, the left showing 
the greater degree of swelling. There was no 
tenderness over the fracture site, or elsewhere. 
Another roentgenogram showed very definitely 
the fracture of the shaft of the second metatar- 
sal with abundant callus formation. (Fig. 2.) 

She was advise! to begin walking with a 
split shoe and crutches and to use warm baths, 
massage, and exercises to the foot at home. The 
foot quickly became normal and she was 
successfully delivered at term. Since then she 
has had no further trouble with her foot. 


The use of the walking cast in this case 
represents, I believe, an improvement in 
treatment over those forms previously 
described. After the first few days this 
patient was quite comfortable and walked 
everywhere without any other support. 
Walking on the cast stimulates callus and 
keeps the joints from getting stiff. It also 
tends to prevent osteoporosis. 
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HOW ‘SIMPLE’ CAN 
SOLUTION-PREPARATION BE WITH SAFETY2 


IS solution-preparation just a case of mixing 
‘sugar’ or salt with some disiilled water, and 
then ‘sterilizing’? 


Not if safety is your criterion! 


Biological laboratory technicians know that 
intravenous solutions should be made and tested 
with the same exactitude as the most delicate 
vaccine or antitoxin. The large volume admin- 
istered can, if only slightly contaminated, even 
with killed organisms, do more harm than 
might result from a contaminated vaccine or 
antitoxin of average dose. 


Hence at Cutter Laboratories, one of Amer- 
ica’s oldest biological laboratories, each step in 
production, and the final product, are guarded 
by meticulous all-embracing tests . . . routine 
procedure in biological laboratories. 


Cutter’s specially designed Saftiflask — sim- 
plicity itselt in use—is an additional safety 
guarantee. No gadgets to attach—no loose parts 
to wash, sterilize and assemble. Specify “in 
Cutter Saftiflasks.” 
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OINTMENT (2%) in a special soothing absorption base. 1 0z., 
2 oz., 14 oz. and 5 Ib. jars. 


Literature and professional sample available on request 


SCHUYLKILL CHEMICAL CO. 
SULFALLANTOIN BY... 2346-54 Sedgley Ave., Philadelphia, Pa. 


CONTINUOUS SPINAL ANESTHESIA 


Described in the May, 1942, issue, Surgery, Gynecology and Obstetrics, pages 948-955. Surgical Clinics 
of North America, December, 1942. Designed by Wm. T. Lemmon, M.D., Jefferson Hospital, Philadel- 
phia, used in a large variety of over 2500 operations. Can be used on any operating table. 


Interesting reprint describing the technique and equipment sent on request 


MADE AND SOLD BY 


arch atwenty-thirdsts. PEL LENG 


| ABDOMINAL AND THORACIC OPERATIONS 
PERINEAL OPERATIO | 
| KIDNEY ANDO THORACIC OPERATIONS 
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_ is taken from Antonin Bossu’s Anthro- 

pologie Etude des Organes, Fonctions, 

Maladies de, I’‘Homme et-de la Dame 
ublished in Bre 


FOR COMPLICATIONS 
AS OLD AS TIME 


F NEED for stimulation of labor 
arises in delivery rooms, obstetri- 
cians often rely upon Pitocin*, an 
oxytocic of many advantages and de- 
pendable performance. 


Pitocin consists of the oxytocic princi- 
ple of the posterior pituitary gland 
with practically none of the pressor 
hormone. Its extremely low protein 
content so minimizes possibility of sys- 
temic reaction that many physicians 
prefer Pitocin for routine management 
of obstetric patients. 

Pitocin is indicated for stimulation of 
uterine musculature in uncomplicated 
obstetrics, increasing tone of the uterus 
by direct action. It is widely used in 
uterine inertia during the second stage 
and to check uterine hemorrhage, 


a product of modern research offered 
to the medical profession by 


PARKE, DAVIS & COMPANY 


DETROIT, MICHIGAN 
*Trade-mark Reg. U. S. Pat. Off, 
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Many Surgeons Say 


Deknatel has developed this new 
suture by braiding duPont nylon 
yarn into a strand, and then giving 
it a special treatment. 


The result is that DEKNATEL 
SURGICAL NYLON is favored 
over other suture materials by many 
surgeons, because of its working 
tensile strength; precise diameter, 
unusual smoothness, pliability and 
other attributes... plus it is D ie K KR A T = L 
wholly synthetic and thus chem- 

ically inert. Test it yourself. QUEENS VILLAGE (L.I.) NEW YORK 


Master C raftsmen 


S; ince 1848 


HASLAM is more than a name on a fine Surgical Instru- 
ment. The way they are made is as Individual as the 
Surgeon who uses them. 


FRED HASLAM & CO., INC. 
83 Pulaski St., Brooklyn, N. Y. 


eknat el on \ 
EST. (X) 1848 
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othing 1s More powerful. 


Half the job in treating constipation is get- 
ting the patient to establish ‘‘Habit Time” 
of bowel movement. The other half is to 
maintain it. 


Petrogalar is a useful aid in doing both. 


An aqueous suspension of mineral oil, 
Petrogalar adds unabsorbable fluid in the 
colon. Brings about comfortable elimina- 
tion with no straining . . . no discomfort. 


Unlike plain mineral oil, Petrogalar sup- 
plies moisture . . . retains moisture ... 
counteracts excessive dehydration. 


Supplied in 5 Types 


Petrogalar Laboratories, Inc. 
Chicago, Illinois 


_Promates “Habit 


Miscibility and even dissemination are as- 
sured by the fine division of suspended oil 
globules. 


Petrogalar is pleasant to take. It may be 
thinned with water, milk or fruit juices. 


Five types offer latitude of choice in treat- 
ing a wide range of conditions. 


Try Petrogalar on your next group of 
patients. 


which contains 65 cc. pure mineral oil suspended 
ina flavored aqueous gel. 


*Reg. U. S. Pat. Off. Petrogalar is an aqueous aime 
suspension of pure mineral oil. Each 100 cc. of 


Time” Bowel Movements: 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY —Two Weeks Intensive Course in Surgical 
Technique starting March 8 and 22, April 5 and 
19, and every two weeks throughout the year. 


MEDICINE—Two Weeks Intensive Course in Medi- 
cine starting June 7. One Month Course in Elec- 
trocardiography and Heart Disease starting the first 
of every month, except August. 


FRACTURES & TRAUMATIC SURGERY—Two 
Weeks Intensive Course starting April 5. 


GYNECOLOGY—Two Weeks Intensive Course 
starting April 5; Clinical and Diagnostic Courses. 


OBSTETRICS—Two Weeks Intensive Course starting 
April 19; Informal Course. 


OPHTHALMOLOGY—Two Weeks Intensive Course 
starting April 5. 


OTOLARYNGOLOGY—Two 
Course starting April 19. 


ROENTGENOLOGY—Courses in X-ray Interpreta- 
tion, Fluoroscopy, Deep X-ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 
Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 


weeks. 


Weeks Intensive 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
Teaching Faculty—Attending Staff of 
COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


UROLOGY 


A combined full time course covering an academic 
year (8 months). It comprises instruction in pharma- 
cology; physiology; embryology; biochemistry; bac- 
teriology and pathology; practical work in surgical 
anatomy and urological operative procedures on the 
cadaver; regional and general anesthesia (cadaver); 
office gynecology; proctological diagnosis; the use of 
the ophthalmoscope; physical diagnosis; roentgeno- 
ological interpretation; electrocardiographic inter- 
pretation; dermatology and syphilology; neurology; 
physical therapy; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental 
manipulation; operative surgical clinics; demonstra- 
tions in the operative instrumental management of 
bladder tumors and other vesical lesions as well as 
endoscopic prostatic resection. 


GENERAL 
PRACTITIONER 


Intensive full time instruction in those subjects 
which are of particular interest to the physician in 
general practice. The course covers all branches of 
Medicine and Surgery. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 


| 
River 
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Surgical conditions not requiring immediate 
attention present an opportunity to lessen 
the surgical risk by improving the patient’s 
nutritional state. Increased stores and plasma 
levels of essential nutrients enable the liver 
to withstand better the influence of anesthe- 
sia. The rate of recovery is hastened and 
morbidity is definitely lessened. 


New Improved Ovaltine deserves inclu- 
sion in the preoperative dietary. Its wealth 
of essential nutrients—biologically adequate 
proteins, minerals, and vitamins—replenish 


IN ELECTIVE 


and build up bodily stores. Its readily as- 
similated caloric food energy aids in increas- 
ing the liver glycogen content, another im- 
portant factor in reducing the hazards of in- 
halation anesthesia and operative manipula- 
tion. Two or three glasses of this delicious 
food drink daily, together with the average 
diet, raise the intake of essential nutrients 
to optimum levels. 


Physicians are invited to send for samples. 
The Wander Company, 360 North Michigan 
Avenue, Chicago, Illinois. 


NEW IMPROVED 
2 KINDS 
PLAIN AND CHOCOLATE 
FLAVORED 
Three daily servings (1'/20z.) of itew Improved Ovaltine provide: 

Dry Ovaltine Dry Ovaltine 

Ovaltine with milk* Ovaltine with milk* 

PROTEIN .. . 6.00Gm. 31.20 Gm. COPPER... . 0.5 mg. 0.5 mg. 
ee. VITAMIN A . 1500 U.S.P.U. 2953 U.S.P.U. 
CALCIUM... 0.25Gm. 1.05 Gm. VITAMIND. 405 U.S.P.U. 432 U.S.P.U. 
PHOSPHORUS . 0.25Gm. 0.903 Gm. VITAMIN B; 300U.S.P.U. 432 U.S.P.U. 

(ROM 30-2... 10.5 mg. 11.9 mg. RIBOFLAVIN 0.25 mg. 1.28 mg. 


*Each servinz made with 8 oz. milk; based on average reported values for milk. 
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Backed By 
73 Years of 
Research .*. . 


CHAMPION 


Moisture and Serum Proof 


SUTURES 


% Due to 73 years’ continuing research, Champion Sutures rank with the finest sutures in the 

world today. This is attested by their widespread acceptance on all fighting fronts in the 
present war. In virtually all parts of the globe, Champion Sutures are aiding greatly in the rehabili- 
tation of the Nation's wounded Soldiers, Sailors and Marines. Luckily, there will be adequate 
supplies of Champion Sutures available for civilian use throughout the duration. Free operating 
lengths will be gladly furnished on request. 


Note These Advantages: 


Free from absorption of germs. Fine diameters with greater strength permit the 
Non-acid. Non-irritating. use of smaller sizes, resulting in lessened trauma. 
Benign to tissue. Maintain strength. 

Does not adhere to skin or tissue. Withstand repeated sterilization. 


Made in 15 sizes—a size for every type of surgery. 


\—GUDEBROD BROTHERS SILK CO., INC.’ 
12 SOUTH 12TH STREET, PHILADELPHIA 


Boston New York Chicago Los Angeles 
Founded 1870 


Genuine Lavoris never sold in bulk-always sealed 
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BOUND MONOGRAPHS 
FROM THE 1940-41 ISSUES 


The American Journal of Surgery 


Surgery of the Gall-Bladder and Extrahepatic Bile Ducts—by Elliott C. Cutler 
and Robert Zollinger. 76 pages 


The Estimation of Pelvic Capacity—By Herbert Thoms. 46 pages 


Placenta Previa—By Julius Jarcho. 38 pages 

The Diagnosis and Treatment of Hyperthyroidism and Associated Conditions—By 
Arthur Goetsch. 64 pages 

The Surgery of Mediastinal Tumors—By George J. Heuer and William Andrus. 
80 pages 

Diagnosis and Treatment of Various Types of Diaphragmatic Hernia—By Stuart 
W. Harrington. 66 pages 

Surgical Aids to the Intracavitary Treatment and Study of Cancer of the Stomach— 
By Edward M. Livingston and George T. Pack. 98 pages 

Cancer of the Tonsil—By Hayes Martin and Everett L. Sugarbaker. 40 pages 


Compression of Cancellous Bone—By Eugene J. Bozsan. 78 pages 
Cesarean Section—By Charles A. Gordon and Alexander H. Rosenthal. 60 pages 


Cancer of the Gums (Gingivae)—By Hayes Martin. 40 pages 


Only a Limited Number of Paper Bound Copies of Each Available 


per copy 


The American Journal of Surgery, Inc. 


49 WEST 45TH STREET - NEW YORK, N. Y. 
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Hemorrhoids rank comparatively 
high among the causes of lost 
**man hours.” Today, more than 
ever, this should be a matter of 


concern to physicians. 


Whenever non-surgical treatment 
is indicated, Anusol may be used 
with the knowledge that it will 
afford the kind of relief likely to 
keep the patient on his job. By 
their emollient properties Anusol 
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Suppositories reduce inflamma- 
tion, alleviate pain and check the 
bleeding. They contain no nar- 
cotic or anesthetic to give the 
patient a false sense of security. 


We suggest that you give Anusol 
a trial in one of your ambulant 
cases; we shall be glad to send 
you a supply for that purpose. 


SCHERING & GLATZ, INC. 
113 West 18th Street, New York City 


ANUSOL SUPPOSITORIES 
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ZINC PEROXIDE—SPECIAL MEDICINAL— MERCK 


INTRODUCED AS ZPO 


For the Prophylaxis and 
Treatment of Anaerobic 
Surgical Infections 


For Victory... Buy War Bonds and Stamps 
MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 


& PRINCIPLES FOR THE USE OF ZINC PEROXIDE 
Seth ti be active. 

a @The preparation must ZINC PEROXIDE. 

ip @Itmustcomeinclosecontactwith SPECIAL MEDICINAL 

% | | everypartoftheinvaded surface. _ MERCK 

4 @The dressing be kept. (Introduced as ZP.O) 

| | dressing must be kept wet. | 

| 
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